A^jlllt (jl ijV) ftJ-^t Lj)j-4 JJP ASjXa] jJ QA A \A<\ 4j4-1 a£ AjjtjiA AJ^ Agt • (JjAjJllt 

— • A-lujLuj! j^uaUg> f j^ia ^ ^jj ^jjjbiit 4jUc> • ^jjuLiit j-uaU^ 

1 g ^ AjjLjjiit 4 jaMt Aija-a (i) 

A-fjLjji]) Aj^iit ^jjuUS A-Sjjla (lj) 

CjtjJt Aija^ (£) 
Jj^iHlj JjUIIuj j 

f^aJtJ (>j^tJ AUSJtj JjlaJt t$*-a J^Ulluu ^t A-iiljj^t CjUaSit Jtj-^t A^LJ^t Aj^t Aljx* (t ) 

— : (JJ& jl ^t Ajjbj^iit CjLloSJ) ^luuSj (j£-4j • AaiLjjj]) CjljaMt ptjjj 
A-ajLjj^ CjLla£ V CjLia£ • A-luiLuj) ljLiaS ( ) 

A-ujjLujV) CjLiaSJ) Ajldt <J-4 • 

A-ujjLujV) CjLia£ CjUa£ * ljIj-aS ( ) 

ASluL4lt LjLl4£J1 AJIa) (J-4 • 

• (jk j Ajjbj^t CjLlaSJ) <jjjL 3 S-L^j Jj-laLiS Ablaut Cj^j jj • AjjLjj^) lj! ja^t Ljji^j ( ) 


Jl 



Ajjbjdi] ljLl4£J) 

#♦ **V^ ## 

m 



( ) 

Kg 




AjjIj § 

AjjIj 

AujIj 



jUl 


^ oA^l\ j 

AjjLsjjiJt A \a < \W 

*• *»>✓*» *• 

A 

jljjit dklut 

“K 


mol 

SjL^I A^iaS 

aL^I cd 



* LaA j diL-uat j 

Ajjtjit (Jja ibi 

: (_>ubiii cjijji ( ) 
Lf Iajj^l jla^l Jjla^t S 
J AaSfl j3 Qlj^t o ^ Sj^i (>» 

4_taflj2l AfrluJl ‘ alajSfl AfrLui AjIajJI AfrLuJl <jjiLi 3 oj^^i Qa 

r 

W *■ Sw 


AjJou^t Ajjtjit (jjjbS Sj^jS (jbJtj 
jlajj%^t 



^jll otj^t Sj*I. jll AiSJI jj o'j^' 


I 


Aalaj A^Luj 









C5J^' flja> 


(> Jbjj (j 1 oJJjji^a u^J Ailut^l jA 

(j-jjjLuj £j£UIj 

c> Ajljlauil Ali£ jA jLS 

LHJriJV - 

Ja>uij)**i . < ii a<tilt a flj^l /\a _i . Jt> * 

86400 — 














































(jl\ ^(jlajSft £)tjjJ (j-aj Jj-1^j AJfcUi^t AiJJt ljG Ajjilt A^LuJt ^Vu*n 
^^jLiJt (jjSJ) lJLuuSV fbJbA.lt (jLuj JjjSJjj Aj^aJt A^LaJ) (jum^\\ CjUaIj^I 


T M L U >j^ 

^llllujj (jLaj JbuVt AJjbua <j-a j jjXA^t <j-a l^rin^n Jbu! AJjIjla AjjLjj^ Aj-a£ j£J ^JUibj 

Ajjbjjiit Aj-a£J) Sj^j 

[A] = L ta M ±b T ±c : ^ ^ [A] ^ -^Vl ue 

4*0 L , M , T jM ^ a ,b ,c 


(jjjUiit sj ^.j j 

JbuVt AJjU-4 

: A-ubjjilt A \a*i\\ 

: (JjAjI]) S-l ^j : 

jbuVt AiJbua : 

Ajjbjjiit Ajla&1\ 

m 3 

L 3 

j.<Y.). 

! m 2 

L 2 

.(A). 

m. s -2 

L.T -2 

j..(a). 

i m. s -1 

L.T" 1 j 

..(v). 

u2j+ N j 

M.L.T -2 

1 (F) 

j.Kg^.mr! .l 

M.L 3 

( ) 




j 

M.L^.T- 2 ! 

(W) 


; 4_al& ujUa^La 

JIjuVI 4 JjIxa AiH^a uLlaS <L%u£ ji u^Js (jLaj ( ) 
LfcJJ UfjV (JIc.) Ali£. ^ £j}a jj £i«ajV ( ) 

(_jjaSU LaA)^.! (jjbfl j (Jj^Z j UjISj 4_L*_a 4 _uLJj 3 4_ta£ ^ jJa ji | x^J ( ) 

1 m +170 Cm = 

100 Cm + 170 Cm = 270 Cm 

= o+jVl ufljlaJl Jbui 4jjlau» (jf ijV ** ^ j**- 4_iJaLjJI ; JlauSH 

* jljSM 

x y 2 = : ( ) 

ML 2 !" 2 

AJ <jja] CjjIj • 

ML 2 T " 2 =(L.T -1 ) 2 xM =^lci>Jt 

A^p*u2 *fcUl| jjSjfi J-ujjVI L^jioit AijljLd = (J-AjVt UfljlaJt Jbut AJjUla 


h r r h = 

A 1 (jjj-iS Cjju • 

L x L = L 2 _ : >+jVl ui>il Jbut AJjbu* 

a -vj-. .-^ jjc. L 3 (jajVI (-ijJail Jbui iblju» 

Lfrl^ua aSjjV AoJatjjJt AJbUJl ^£jla ^ • 

iUit Lkk i£jj AaJabjJt AibUJt ^ JbuVt 4-bbua ubbit • 



♦ ** ♦ 

Ia <a 
♦ ♦• 







G 

M 

K 

C 

m 


n 



(9m)^ 00* : ( ) 

m = 10 2 Cm :_ 

= 9 x (10 2 Cm) 3 = 9 x 10 6 Cm 3 

jjL±A\jj<^Alli azi& (7mA) 42+- jl+j: ( ) 

A = 10 6 jLt A j_ 

A = 10 3 m A 
m A = 10 3 fi A : OjM 
jjfrti SiuJI = 7 xlO 3 jLt A 



















. I X 




■ 

i^ax 


jl oA jA 1 <_iuiLL» Jjfr Jt$a. V (<JJfr) <_>uLia 51 Uaa. Jjaj (> 

^UJJ ji AjjAj *1 Aj*jJ ji o-Uil jlfr. ^ 4JJC- 

_ J J^lit (U% £jAaJI jba*UI S*ljA • 

j^bbl (JjAjaJI (jfr Uaa, laA (JjAjaJI Uaa. (jjfrjj Aa, jj ; (j^bAJl ^ _ 

j^jjlxa jjadl (jabAll 


jjfr o-bAil 

J-U|Ua]) 

AjjUL^I 4^ j 

X X 

JjLuJ) 


«♦ «♦ . 

aA^ 

CjUIaP JJP 

AjJabj Ajbte ^ (>ajj*Jil 

AjJabj AA^Ifr ^ (jiajjaJil ^JLV 

Aababj AA^U 

JSUA 

Aa.ljUaa.JSbA 

o-bSdi /# a ^UalVl 


AajA 


( 


( x) : j^U^t (JjjLa]) ljLu^ () 

: 0*^ ‘^'-* A OjM 30.4 m (x 0 ) ir V^ 1 di 2 * 2 ' '- 4 ^ 30 m 

AjjL jjUl Aj a£ll A^ulAaJI A ajAll j AaAjAaJl A aaAll £jjj JjjAJl jA ; ( Ax ) 

Ax = dx o — dx 

AaiaJI x ‘ AaAjAaJl A^jjaJI x q 

d 

AJbAaJ) A_ajaJ| ^JJ J^llaaJl UaaJl £jjj 4 j< nil) jA ; ( f ] _ 

w _ _Ax . 


yijAaJl AJjla £l £aa. ^ 9.9 Cm O 2 ^ 4^ O^J ^ 
9.11 m <yjAaJ' Aijla 9.13 mO 1 ^ 4^ <J^t 

tjz- dSJaj laj £iiJLaJl 

r = 

(x) <UaU <LulLJI a^jjaJI = 9.9 Cm 

r = 

(x o) J " 3 * 22 4^AaJI <a&1\ = 9.13 Cm 


•L± 


'-4w 10 Cm 


Ax = 


( ) r = 


AX 

X 0 


(x o) f 2 * 22 AaAjAaJl AajaJI = 10 Cm 

Ax = 

(x o) AjjjjAaJI 4 _«ja 2 I - 9.11 Cm 
( Ax ) = dx o — dx 
(Ax) =10- 9.9 = 0.1 Cm 
0.1 


10 


= 0.01 = 1 % 


(Ax ) = dx o — dx 

Ax = 9.11 - 9.13 = - 0.02 m = 2 Cm 


( 


)r = 


Ax 

Xo 


0.02 

9.11 


= 2.190 x 10- 


<JaJ| ^bA ^ JjllaaJl UaaJl <> jA) J^aJI ^bA ^ jllaaJl i • 

^JaJI Jjla o-LA (> AAJ j&\ J*^aJ| Jjla ^bA • 

( AAA j&\ (j-iLiJl tfS ^^aubJl UaaJl JA UISA ^UJl AAA J& AJVa JpH\ jA ^ ) 

; jJiiba jjjJl (jdbAJl Aj& UaaJl (—il < n*t ( ) 
/ ) AjjbuaJl Aalaxll j jlC’ j^uiiA jjxJI (JjAjaJI Aj& UaaJl uLuia, caAjjj 


UaaJl 


( 


jAiaj Ax 


AaJab 


( ) 


Ax = Axj + Ax 2 : 

jJjaIJ jllaaJl UaaJl = jjAjaU jlkUl UaaJl + 11 jlkUl UaaJ 

Ax Jilaal Ua&Jl 1 . ,j ‘ <iv * Aiaj i* AjJabjil A ( ) 

r = ri + r 2 : 

O-bAii UaaJl = JjSn o- 1 ^ 2 + cr^Uil ^LaU UaaJl 


































r y = 


= 0.017 
= 0.04 


( 6 + 0.1) Aljla J jk"m A <jj »bfl ^ ^^auJ) UaaJ) j£ ; ( ) 

(5 + 0.2) 

„ aII M^Lula ^jjiLS ^ J^UaJ) UaaJ) A A = ? JJalu»Jt 4aLuia ^ | ^auJ) liaail j* A = ? j 

JJaluLAlJ JjlaJt L 0 = 6 JJalu^l Jjla ^ JjlkUl UaaJ) AL = 0.1 

J Jtu . i a U (jJajJt y o = 5 JJaLu^l yJajfr ^ JjUaJt UaaJ) Ay = 0.2 

AL Jjla Ji jUaJ) UaaJ) 0.1 

r L “ L 0 J^*l\ Jjhl\ ~ 6 ~ 0 017 

_ Ay (j*j£ ^ jlkaJl UaaJ) _ 0.2 _ 

r y - y 0 JjkluLftii ^jSJaJI o^ajxJI “5 

(J Jaj^ l a^Lma ^ ^auJt Ua ) r A = r L + r y 

r A = 0.017 + 0.04 = 0.057 

AA. 

^ ~ A 0 AjSj^aJI A -si i noil 

0.057 = „ 

(5x6) 

4aluu» J jJkJt UaaJ) AA = 0.057x30= 1.7 m 2 

( 30 + 1.7) AaIuw <Jj£ia 

: Li, L 2 04*6 £-*+ ch JA\ L ^ : ( ) 

L 4^fl U Li = ( 5.2 + 0.1) Cm L 2 = (5.8 ± 0.2) Cm 

Li =5.2 = 0.1 :_ 

L = ? L 2 =5.8 AL 2 = 0.2 

AJs^\ Jufl) (L 0 ) = (Li + L 2 ) = ( 5.2 +5.8 ) = 11 Cm 
(AL) = (ALi + AL 2 ) = ( 0.1 +0.2 ) = 0.3 Cm 
L = (11 + 0.3) Cm 


0.057 = 


ulb AJL£^) A-laSJ) 

*LujL 1 a]( A 

uxjit 

4.4 

4.3 


3.5 

3.3 


3 

2.8 



JjU",,, aII AaLul o J^UaaJl UaaJ) Av = ? JUaiuiJl j*y — ? ; 

jiiu^ J^l\ JjLl) L o = 4.4 JjkiuuJ) Jjk J jlkUl UaaJ) AL = (4.4 - 4.3) = 0.1 
J jhu t ia)) ^ A j A aJ) (jajJl y Q = 3.5 JJaiuuU) <jJajfr ^ JjUaJt UaaJ) Ay = (3.5 —3.3) = 0.2 
JJai-uJ J^l\ ^UjjV) Z o = 4.4 JJaiu^t £li3jj J jJkJt UaaJ) Az = (3 - 2.8) = 0.2 

(JjIUt^ba^^tUa ) r L = = -JJ— = 0.023 

(o^jJt^ba^^tUa ) r y = _*L = =0.057 

( £_lijjV) o-ba J ^^u-UI Ua ) r z = -^- = -^— = 0.067 


( f+aJ) o-bS Lf ^l\ Ua ) r v = 

r v = 

u^LJaiuuJ) fjj\jI aI ^jSJaJ) ^+aJ 1 y Q = 

V 0 = 

(o-M (J ry = 


AL 

= = 0.023 

4.4 

L 0 

Ay 

= 0*2 0 057 

3.5 UU5 

yo 

Az 

= °^ 2 = 0.067 

Zo 

r v = 

r L +r y + r z 


0.023 +0.057+ 0.067 =0.147 

y 0 x X 0 xz 0 

4.4 x 3.5 x 3 = 46.2 Cm 3 

Av 

y 0 bj^UaiuuJ) j JtjlU ^^ A J A aJ) f+aJ) 
Av 
46.2 


0.147 = 




Ay = 0.147x46.2 = 6.79 Cm 5 

; Ajj VI cjtjbxU ^akll : 

4 jilMl ( jl£- f 1 'jja.! ul 4ija_aJ l^jj ^4 4j a£j 4Ja * 4_ia£ 4jjlLa 4_iL»C- ( ) 

<LubjjS CjLm£ AJVAj V Cjlxa£ ( ) 
4 _luiLuiV1 CjLia£ CjLla£ ( ) 

0 c Alajia^ ^jjJjjjVI <> JU- ^ (Jjjjjia-a ^Iu»aJI( ) 

0°C LfcW'j <> j ( ) 

iauijUl j\*4! (jA — ( ) 

AjjLjj^) AjlaZU AwujIAaII A Ajillj AjSjA^II A-AjSi) (jjj Jjjil) ( ) 
AjjLjAS) A^a£JJ AjSjI^II A-4j1]) ^\ JjHoa]) UslLS) A^uilit ( ) 

- AjU V) jtlkj : 

( / / ) Aj-uiLujVt AjjIjj-aAI) ljLiaSJI AJlaj ( ) 

( / / ) AiLd^l CjUaS]) ( ) 

( / / ) c*A W* Jj^' S ^J ( ) 

( flja. / AjjUil / flja. ) ^A cKJ 1 * W* 4-^' oM ( ) 
(Jb-bjll / lijUl / ^LjjiuiSn ) ^ A^iauLftJl 4 jjIj 1I <_>-bi& S-i^j ( ) 
(^LJjjJ! / JjjbJl / (jbJjl^VI ) ^ A 44UV4\t Ajjtjit (JJjLS SjAJ ( ) 
( 4Jj-bS]l / 4 n4K 4 a jJ / ^A cS jlaJI ^l£lU Ujj SjljaJI 4 ajJ qa\A dAaj ( ) 

( 4Jj.lj£Jl / Jj^l / 4_ujii£ 4 ajJ / jAaVI) ^A ^UallS Luj SjLaJ) 4_lo£ qu b£ a4^j ( ) 

/ )’ ( ) 

( / 

( I j| j / L ^l UaaJI JS / jlkaJl UaaJl JS) UK 4iJ j^S ^b&l ( ) 

/ / ) ( ) 

( _ 

( UUaa a£jj / a£jjV / 1 ^ " |J> - • ^ a£jj ) 4jJabjil 4i^bdl ^jL ^ JbuVl 4jjl*-a (JLSj! ( ) 

( UUa^ JSjjV / lAlIa^ a£jj / a£jj ) 4_iJabj]j Al^Uil ^jJa ^ ^ JbuVl 4jJbu» ufl^Ui! ( ) 


(10 
(10 


.5/ 10 -6 

. 3 / 10+ 3 


/ 10 " ) t$jb-j AjjIj ( 

/ 10 " 9 ) l5( 


(L 2 /L 3 / ML" 3 ) 

( 

) 

( M.L" 3 /L.T" 2 /L.T _1 ) 

( 

) 

( L 3 /L.T " 2 /L.T - 1 ) 

( 

) 

( M.L" 3 / M.L.T " 2 / L.T -1 ) 

( 

) 

( ML- 3 /M.L 2 .T" 2 /L.T _1 ) 

( 

) 

( m.l _3 /m.l 2 t - 2 /L.T - 1 ) 

( 

) 


^Ij^) jje Uai. (> JjV ( ) 


JM 


JbuVt AJjlaua 


jgjjb ui]) A 


jlaib jJaiil )4A 0.05 m m 




A A -y-t aU uLlaII) J A Lull HI) uLlaH! • 

V ♦ _•*_ v «» ♦» _♦♦_ • 


A^^Ia CjLla£ 4 \aAA jla£ (J\ AjjLjjiit LjLua£il ^ju aiVi (jLaj - CjljaMt £\^jj 

30 m _ : A^bS aj& ( ) 

4J&Iaj) IgJ (j*A 4jj£Jti UjlJjLa <jP iL.^Vn 50 Kg : 

Ja&2 t& jljjLa Aijjua uijxj ljLia£ • 4 j,uilj°l j.a£ 
4^LujUii) CjLla£J1 • 


Ujl-ila Aijjua 


30 m 


; 4$Ala ljUa£ ( ) 


60 m /S _: 

lA jIjIa 4£jjla uijxj CjL^£ • CjLla£ 

4^ Vuti ljLia£J) 4Jlla\ • 

4^ j-uJt <jV 4 -iaS 4^ j^uJt jIJjIa LlLj 4^^2a 4j^£ 4^ j-uJ) 

Ja£3 UjtiLa 4ij3LA 4^ j-uJl jt^la \ a*\\\ IgJbl^j) 


50 m 


30 m 


4^JJxit 4 -ajS 

+» +» 

( ) 

( ) 

( ) 


AjL^_1S| 4 Lij Aja&j <j^> (jjxa »l^j) ^2 4_4 j32ula1| 42LulaI1 j 

sIajVI j Aia&j 44 jla ^jL 4 aI jVt ului^ 

30 m 50 m : ( ) 

x = 50 +30 = 80 m :_ 

d =50 30 = 20 m 

4 Aja-w,. a <1»U ^uijj ‘* ,, '^*‘ 1A ^ Jj'aj frjj ; ^Lujl Jj < A "'M 

; dil$ Vi alt jj^i CjUuiIuiI Q^axj 

dlAjVt <jaij La$J cjlij jIjIaJI ^ b J ( ) 

lh^ j ^ , B u4+^l ( ) 

dlAjVt ^Jbiala j jliLall ^ £#*&* A , -B o' o" 1 4 ^ ( ) 





() 


() 


() 



















































ft if <•)■■ •■ • 

fi 


II - * i ^ ■ 



: LaA (jjj-laUj (jjjjii ^1 j jjlJl JlaJ 

IF* 


^JJ 1 


F x = F Cos 


F y = F Sin 


* 

V ^ 

W' l 


F y = F Sin 





A , B u j$ y"' A ^ J**4 


F x = F Cos 

^ : Cil g VbU , ^uibAil Lj^iai 

_ : j jluu A , B Q /igVia ^bail • 

(^LaJI vj^' ^ . B = AB Cos 
- : (j jU-j A , B j^V' * <1*A^ • 

(yfcWWI 40-^' cM*) ~? = A B = AB Sin A 
^ ^ Cross ❖ 

A B u j$ ^ c5 J >^ ^ Ljl^la S^j rT ♦♦♦ 

_ J aillt S^li «£♦ 

; SjPtj 

Ajj)j]|J y**W j^j JjVI Ag-^laJt (j-4 ^-LuJl JjJl £jL^I djj^j 

La^J dL^jV j-luu <jli 1 A g Lj 

A =_£, B =10 : ^ A^, B Ot^yuU A^t <Ua c^ts lij : p_ 

A B : 4^ ^ . B : : O 4 J* ^uii 60° W%j 

A.I^ = AB Cos :_ 

%.l\= 5 xlO x Cos 60 
^ 1 .J = 5 xlO x 0.5 = 25 
C = A B = AB Sin *n 

C = 5 xlO x Sin 60^ n 
~t = (5 xlO x 0.866 ) ►„ = 43.3 + 


11 - 11 _|fe, 

43.3 AJ AjJJxS) AIajS A $ Vu A-L4S c 
: Ajj VI ljI jbxli ^Lua • 

Ja££ U jt JjLa Aijjua L-fljJU ljLiaS ( ) 

UjIJjLa AijXA lJjxj ljLla£ ( ) 

( ) 

A kat4j|jji1 A ,j^ (jjxa aL^jl ^2 <t * j a"', .. *tl AiLuLail ( j 
4j1uaV! Aj^&j (jAl\ jjVI o>&j ^utaJl ^2 CLi-lab ^1 ^jiil ( ) 

- iqhIjS Sft Qjj (>> AjIa Vt jUa.j ; 

( / 4iajdl / SjAil ) 4^Ui! CjUa^l 4jlai <> ( ) 

( / 4i^jdl / 4JH£JI ) A^aIa^I 4jlai ^a ( ) 

jt / dlaJiVt eM / ^2 jlJiail ^ j jL-uj ) I j| Vi a W (jjluiL ( ) 

.. /. _* H.( 

/ sUjVI c>“Aj U^J j jlJlail ^ bjluila / Ia22 jljUt ^ bjU«ia ) Ujla - A , A ( ) 

(&IajVI (jA\ usIa jjljLail ^2 bjluila 
^jjia! / ^la-Jt Atil JJ!) sJfrli > ■■* ^AIajVI (-ij^ail J^al^ »Iaj1 JjA&jJ ^ ) 

/ AB Sin / AB Cos ) A , B ^^1 ( ) 

(A+B Cos 

Aj*uAj£ Aj^£ Ap jjuA\ j\SLa LaLj A g aa^ A^la£ Ap j^uJ) ^ ) 




















* _ 

CjJALui j Au^tiJl A^LuJt <j$j i aU e ui (jA^jl\ ±j£> lj^aLui ^ i«a\^W A^LuJt ^ 

jjj-aj jJu Ajuiaij-4 (jV <il (j\ JLLs LaIluJI 

ljJALu? j ^ i x 4 a! ^\\ ApLuiSI ‘ AJaAoJ) ^Laj Auu^IaII ApLui]) 

<j^aj]( jjj-4j jJuj fl A*-uaij-4 (jV JjP ^ji JULS AJaAaJt 


AjtgJ AL£j j AjI^j AkU l^J A£j^ ^A ; AalUajj) A£j^ ( ) 
^jVuaia Ja^ ^ ASj^Jt AJUjjV) Aij^Jt AJlaj (j-a 


^ Ain L^J A^^^ I^JV ^/Jtc,^ 


AJliHVl ^jaJ! AJlal 




Ajjtuila Aj 1«J Cjljjfl ^ 1^.|4‘| jj£j 4 £ja ^ : AjjjJ A£j^ ( ) 

Ajjj^I 4£j^I 4Jlai 



Aa J-4 



4jjLAa 4jiaj Cjljia ^ l^uij jjSj Ig-iSf (Jifr) AjjJ^t MJlal (> ^jjljjAVI 

4-jjlii j j)hq.a\l AaIJVI ; (y) 


^OVI ^ <^»J^' : (v) 


v = 


Ad 


m , 

= — = m/s 


At s 

m / s u*> (j*i£ S-^j 

. JiuJb La£ IgJ jia qa SUi2 CIiSjaj j £ ^ 


❖ 


0 

3Li£il l^j di£j^j jaj jj£I La (<-j) 
4j]Luj ■k& jjA jj£j I jl_aJ 

() 




( ) 


4jJJ* 


( ) 


^V< 

AjJJ* 

Aj jULaJ) 4 a 


£>ajj| Sj^j ^ *>c.jWa*tt AiLutail 

uLjxjii 

^>la 

A, uA i°i 
♦* 

A-ua 

** 

A^Luj j (jjjua dIaj) ^ ^uaJl djAj ) J) Ajaj^a 































































































































































































() 


AjjLujI* aJlajI fjk AjjLuiIa CjUIJI j 4^j-ui 


AjjLujj 4J^Jt AjjLulLa jjP CjIa(j) ^IsjL 4 ^j-uu jjjJt)$jjxj _ 

( ) J j\SLA\ ^ Sjj*1a ^j£j Sjj*j 

( ) 4_iLaj 4ja^J Jj& 4^ j-uj :(y) 4-Ja^Il) 4*p j-uJt 


( ) 


(y) =- <>»jJl 4JSJI AaIJVI 

t d 


:(v) 



( ) 
( ) 
( ) 


^ 0*jU J* AJS1I 

: (6*j^ / ^uvt) 

^£- Jjj fibai » a La. Cu\S I j) ( / 4 a| JVI ) 4LLuJl 4J&UJ 

SjJlL» 4^ jjjj Jjj La. Cul£ | j| ( / <L| jVI ) 4LLLI 42^UJl 

Jz Jli J&\ Li Ojl£ I jj ( <>jJl / 4a.ljVt ) 4LLJI 4iibdl 

8 m / S 5 m / s ®jb« ; ( ) 


jjiiii Jj*^I (LJ) 


Vi = 5 m/s 


Vf = 8 m/s 

V = Vf _ Vi 

v = 8- 5 = 

3 m/s 


Vf — Vi 

a t 

8-3 

15 

= 0.33 m/s 

— Vf + Vi 

v - 2 

8+3 

2 

= 5.5 m/s 


0.12 s 

8.4 km 


jU 1a (i) 
( ) 

t = 15 s : 


i ^slLm Ll ^ jiuu SjU*- ; ( ) 

^Llgi tf ^ (> 4LuijUI 4 jc j*- < .w i i^ j 0.5 h 2 km 


v = 


V = 


d! = 8.4 
d 2 = 2 
di +d 2 _ 

ti +1 2 

10.4 
0.62 


km 

km 

8.4+ 2 
“ 0.12 + 0.5 

= 16.77 m/s 


^ = 0.12 h 
t 2 = 0.5 h 


^ ^ J^' : (a) 


a = 


Ay 

At 


_ Vf -V; 

t 


^- = m/s 2 
s 

m/ S 2 if* ^ o ^ Siaj ♦♦♦ 


( ) 4jJjIJj ( ) 

( ) (4jj^)4^lli ( ) 

( ) **>- ( ) 




























































































4j>ua AjJjIJj 3 >U-,U 4j*e ( ) 

gj&L■■ a Jaai ^ j <* a ^*‘ i * a ^ diVjbu> • ; 


d = Vi t + Vi a t 2 : 4JjU^il 


Vf = Vi + a t : 
2 a d = v f 2 Vi 2 : 


2 a . d = Vf 2 Vj 2 


v = 

t = 


d = y . t 

Vf + V; 


2 

Vf Vj 


....( 1 ) 

....( 2 ) 

....(3) 

jjxjJL 


d = 


(1) (3), (2) 

( Vf + Vi) (Vf _Vi) 


d = 


2 2 
Vf — Vi 

2a 


2 ad = Vf 2 — vj 2 




5 

f. 















J 

E 














x 

£ 









1 j 

i 
















































f " 




\ 











: — 






.-.l 









i 












t 






5j 
















t 
















V 




d = Vj t + Vi a V 
d 


v = 

v - 
d 


t 

Vf + Vi 
2 

Vf+Vi 


j - 2 ....(1) 

y f = Vi + at ...(2) 
(1) (2)<>u^j^W 

Vi + at + vj 


t 

d 


Vf = Vj + at 


a = 


Vf Vj 


t X 

Vf _ Vj = at 
y f =Vi + at 


( 1 ) 


(2vj + at) 

2 

t x 

d = Vit + */2 at 2 

l Ajjllli) jUjl xa! ljUjV 

(1 = JjlsluL4]t AaLuL4 + CLiHa]) 
d = Vi t+V 2 1 (Vf-Vi) ....(1) 
(2) 0* at = (v f _Vi) ....(2) 

d = Vi t +V 2 at 2 


0 

II 

c$ 

II 

© 

< 

II 

O 


Vf = Vi 

cs 

II 

> 

Vf = a t 

Vf = vj + at 

> 

II 

d = - Vi at 2 

d = Vi at 2 

d = Vi t +V 2 at 2 

2 2 

Vf = Vi 

V{ 2 = - 2 ad 

2 ad = v f 2 

2 ad = v f 2 - V{ 2 


9.8 m / S 
9.8 m / S 


4_iJajVl JIa-a ^2 < 11 •s VI dJjAjj ‘UJalLi <U&£> ; (g) 


} + 9.8 m / S 
} 9.8 m / S 2 



























































































S jjL*1\ J3SII fL^i\ JjS SJ3SII Cj)J ftyia&l _ 

(j^ajbU J-uaj jLJU 

lajL4J I 4 JV (lP^) )j) (jla (jiajbU J^j AiHi^t Jj£j) lj)j ^Lu^SM 

SjLluJ) Ufl£J (^-P^) SjLluJ)J ^JjLlui (JJJ Aj-uulia A£Lul 4 iiljJJ 

• A^Ufc CjUa^^l 


A^l^) Jfe j^l ( ) h±\j 

x { = 0 : 


() 
() 


AjjIJ 

(4jJLyu) 4_LLdSl U 

i (jte.)<t jj <Uax 5| (jj£j ^mi-s t_dj£ Jjc- 

^jLuij AjjIJjjV ( ) = ^'* , ^ e - (jlfl 4. 4 ^jjjij ^mi-s j |j| ( ) 

1 glalajj fUj 162 km /h >«<dl L^luwiL# Afi’j. ,ui £| di a ls- |j| S^jUa i_flSjxJ ^JiUl <-iuAt ; ( ) 


t=? 

Vi = 162 x 0.28 = 45.36 in /s 
v f = Vi + at 
0 = 45.36 + (_ 0.5)t 
0.5 t = 45.36 

t = 45.36 = 90.72 s 

0.5 


0.5 m /s 

Vf = 0 

a = - 0.5 m/s 2 


d jLluJ 

Vi =30 


jl£ JiL a \j Sl^£ 30 m /s ^aialLa Apj-uu SjLluu <j^l^uiVt ^jSj ; ( ) 

4jI^I AaI jVI 9 m /s 2 SjUuJI CiUal 0.5 s 

a = 0 t = 0.5 s :_ 

a = -9 y f = 0 d = ? 


-►◄- 


di 


a = 0 a = - 9 

d = Vi t +V 2 at 2 
di = 30 x 0.5 + 0 = 15 m 
2 ad = y f 2 - Vi 2 
2 x ( -9) d 2 = (0) 2 _ (30) 2 


- 18 d 2 = - 900 


Vi =0 


Vf = ? 


d 2 = 


900 


= 50 m 


18 

d = di + d 2 
d = 15 + 50 = 65 m 
78.4 m 

f LaI] AJ j^ua j 


O. 


9.8 m /s 2 ^ajVi 4jjjLaJl Ai^fr 


d = 78.4 m 
g = 9.8 m/s 2 

2 gd = y f 2 _ Vi 2 

2 x 9.8 x 78.4 = v f 2 - (0) 2 
1536.64 = v f 2 


t = ? 


t = 


y f =\| 1536.64 = 39.2 m/s 
Vf = Vi + g t 

39.2= 0+ 9.8 t 
39.2 


9.8 


= 4 s 




















d 2 

di 


^ic- ^ uilj ut Jjla ^Ixlu (ja JaLui ; ( ) 

: 4 s 5 m 

10 111 /s 2 ^LujbJ) 4 Kc- dul& I j| 

di = 5m t=4s :_ 


d 
5 m 


Vi =0 

d = ? 


1 3 afrrt jj 
4_u jlaJl 4i^c ilul£ Ij| 

♦♦ ♦ * * f. 

Vi =0 

y =?" 




Vf = ? 

d = Vi t + Vi g t 2 

d 2 = 0 + 1 / 2 x10x(4) 2 

d 2 = 5 xl6 = 80 m 
d = di + d 2 
d = 5 + 80 = 85 m 

Vf = V{ + g t 

Vf =0 + 10 x4 = 40 m /s 

4_uIj Jaj (ji jVL ‘"'aV'jISi 


g = 10 m/s 


: L_L 


y f = ? 



V = 


lA Jxj JaijjLuJl 4ixui jIaJI ■■ 

lOm/s 2 ^^ 

t = 1 s 
d = ? 

Vf = Vi + g t 

y f =0 + 10 xl = 10 m /s 

Vf + Vi 10 + 0 


g = 10 m/s 2 


= 5 m/s 


2 " 2 
d = Vj t + Vi g t 2 
d = 0 + Yix 10 x(l) 2 =5 m 

; fL a!) Cjtjlafl ^I^VuaiL Vt AjjJIa]) Al^P 

-UJ lgJl£ 4 _lu3jV) A-ajJI^J) A Wc> jjjLj Cjaj f La]) SjlaS )j) 

g = 2<L :Oj%j 

t j^aluoSl j ^sJjlaS) JjjIaM <jjj 4iLui^l (| CLu 

fUVI J JJ.' (jJJ 4iLauaJl Cul£ fL aJI CjljJai ^l^aJLuub 4_i«ajSn 4 jjJIaJI A Wfc ^jjjxU 4 jjaj ^2 ; ( ) 

4auajVI 4ia£- 45 S J* SjJaS 100 1 m 


d = 1 m 


45 s = 

Vi =0 


)t = 


100 = 

% 


g= ? 


100 


= 0.45 s 


g = 


2 d 


2x1 


(0.45) 


2 = 9.88 m/s' 


; (jl2 LluuIj ^ua cij£ ; 


4jjIJjjVI ( ) 

( 10 m/s 2 ) t AaJajVl 4ajjlaJl 4iaiijjjb ( ) 

(y f = 0 ) 4jfr yjt Ji* 4+jjJj 

^jJtuala (jjjC' jjjJI (ji 4 jJLuJ| SjUiVIj 4JaiISl jjfr A£-j*ui _ = 4Jaj&j jjfr J4£. j^u ( ) 


£>*j = J JJLuS ( ) 

:( )_ 

6- c$>' A (0-0 1 '/ ^JVI) ^1+41 JiU. c> P , Q , N 4*^ op ( ) 

(0*jiv ^U>JI r*jl I 

-uWt CjjSZ )^La]j ? Jjj ^ j A^ J^t) ^Lu]) ^uij]) Jj-4 A-ajS La ^ ) 

























f ? 



M 


t 


( / 


V P = 


ial&iil iillj jj £■ JjW <_jLuiaj E. ) Q » N Jjfr -«■ - ]| 4^jai 

20 _ 10 _ J£ 

1.5 0.5 ~ 1 

v Q = 0 

10-20 -10 

y N = 


= 10 m/s 


= - 10 m/s 


' 3.5 - 2.5 " 1 

(6-j^V A^J*-it) 6- 

(a) AJ**il > (6-jit/ Jaa ( ) 


Jj^ii = 


Ay 


0 -20 


= -10 m/s 2 


y v ly 

v 2 

i 

' K \2LZ 

^ V 3x 

L 


y\ vii 
r ; ! 

'•f •’' 

v iy 

AM 

k 1 \ 

■ 

; J * 


At " 2-0 

: (6^ ,.*3 ^j^') AjjI jj tiilijjlAil 



IX 


^jtjj 


*■» x 

: x , y 6^t-^Y' ^J^t J-iaj Vi 
Vi x = Vj Cos : (Vj x ) <^Yl jja-Jt fjs- AjjIjjjVI jaJI 6**“ 

V; y = Vj Sin : y ) jja-JI AjjIjjjVI Ap>-it 6**-- 

(ijjeliia Ajjlai) y f = \| (vf x ) z + (Vf y ) z : (Vf) ^4^* 

(a x = 0) 6 jM : x 

( g = — 10 m/s 2 ) J^t lajiuJl Ai^fr Jjjb (Iiaj Sj£il djajj ; y 

V fy =0 y fy =y iy +gt : t_ 

Viy= “ gt 
Viy 


: 




( 


6-j T = 


= JrfiaJll 60 ) T = 2t ; T A^t 60 
- 2v iy 
g 


Vf y — 0 2gd= V 2 fy_V 2 y l ll 








































: OjM 


2 g h = — V iy 

y 2 . 

h- ~ iy 
h ~ 2 g 

a = 0 d = Vj x t + Vi a t 2 : R_ 

(T=2t&i£**») R = v ix T = 2 v ix t : OjM 

30 ° j *1*2) 15 m/s & ^*'j J *^aj): ( ) 


W*2<>jW ) 


'i\ — 15 
h = ? 


v f = V{ + a t 
2 a d = \ 2 f _ y 2 j 


= 30 g 

T = ? R: 

Vi x = Vi Cos 
Vi x = 15 x Cos 30 
5 = 15 x 0.866 = 12.99 m/s 
Vi y = Vj Sin 
v iy = 15 x Sin 30 
Vi v = 15 x 0.5 = 7.5 m/s 


<Lii) JaaS £lijjl L» ( ) 

<UJ) Ja^j jIa L> ( ) 

g = 10 m/s 2 :_ 

R= ? 


-Viy 

-OS? - --8 m 

() 

2 g 

-2v iy _ 

2 X (-10) 

— 2 x 7.5 . _ 

— 1 S s 

() 

g 

(-10) 

() 


h = 


R = y ix T 

R = 12.99 x 1.5 = 19.49 m 

$ $ 1 ^ ^ 




Vf + Vi 
= 2 

Vf — Vi 

t = a 

d = Vi t + Vi a t 2 
R = y ix .T = 2 Vi 

- 2Vjy 


: Ajj Vt CjIjUxI] \a\\ • 

() 

^ AJslSj ^ ^ 

Aj j\jo£a Aoiaj Cj \j& jjSj 4£j* ( ) 

AjjLj j AP jlaLait Aa(jV) ( ) 

4^\Ji\ ^ ^ jJ) J *XJ>1\ ♦> 

AjjLuuIa Aiajl ^ AjjLuiIa CjIaIJ) ^Jbly Ap j-uj ( ) 

AjjLuij Aldjj ^ AjjLuila jjP CjU(j) ^laSj Apj-uu ( ) 

AjU^ij Alo^J JuP AP j-uj ( ) 

( ) 

fooA AP ^ j£U\ ( ) 
A-ifeijV) AjjjI^]) JI^*a VIL^j AaIsIIa A lap ( ) 

- :lh!jS Vt 6* V' : 


( V 2 at 2 / at / 2ad ) A^iUi) <> A^tgiJt Ajpj^ 
(V 2 at 2 / at / 2ad) *&UM 6- ^U! 



f 


(Vi at 2 / at / 2ad) 3&UII <> 4 j& £j>» £j*jj ( ) 

(v f = Vj / Yjt / Vf 2 = Vi 2 ) ^U! ( ) 

(v f = Vj / v f = Vi Vj/ Vj = V 2 y f ) 4lxiji uJ% ( ) 

^Ljliij-iLai) / Ajlija!\ / AjjIjjA VI ) 4Jla) ( ) 

ix J / hj\j&y\ ) AjjjJ ( ) 

(m.s 2 / m.s 2 / m.s" 1 ) ^ o-M* *4xj ( ) 

(m.s 2 / m.s -2 / m.s - 1 ) ^ Jl o-tjS S.ixj ( ) 
(y f = 0 / Vf ^ 0 / Vi = 0) (J\ 4-lj p** <-*'■& ^ ( ) 


/ 4 e^ui _ — J| £jjlj ^Jei Lu-|j » ; ux 1 a ^ .lie ^ 

4js£Hl -bP ( is4P j-uj ^4jj£! Jj-uj / isij^Jl 

4 JI <>j ( / W -*-* 4 /<> j*^at ) Aj*^l <>»j 0 j% tp! 4-ij <**■“*■ 4jfr ( 

(Vj Sin / 2 Vj x t / Vj Cos ) 4ib^' <> 0j*2i y. x <jla 4 jjIJj Sji uiia lifr ( 

(Vi Sin /2 V| X t/ vj Cos ) AibW <> £j*li y. y 4jj1Jj Sj* <_iii lie- ( 


Vf, 


+ Vfy / Vfx + Vfy) 
.) 
) 


iUJ) ^J-4 Ais^J ^ ^JP 


( - v iy 

/■ 2viy / 

/ - Viy 2 

g 

' g ^ 

2g 

( -V l;/ 

/-2vi, / 

-Viy' 

g ‘ 

g ' 

2g 

( - Viy/ 

-2 Viy / 

-v ly 2 ) 

g 

. g ' 

2g 

(0&±\ Jj'/VixT/ 

2v ix t 


( 


( \| v fx 2 + Vfy 2 

AjjI jj ^ieV cj£3£ ij$l 4 (j^j 


/ 


4jjl jj Sjl3 Jjiaa2t (>j 


) 42^1x31 £>a 4jjI jj (_y3c-V C4213 &jl3 u*^j (J 1* ^*^3 


C$l« 





4JIH3VI 41j^J| 4J1 a1 (jA dilijlLiJi 41 jx jjjju ( ) 
4jjj43I 41jx3I ^LSIaI <>» 4jjljjlVI 41 jx3Ijjj* ( ) 
(_PLula3I ^ ^ix1ula3I a\i ^ 4^x1a 3I 4ej^jJl ( ) 

Lnu ( ) 

4j^£Uj ( ) 

jius = AlI^P <jl£ 4^JslLa APj-uiJ b)( ) 

: ^Vt ^jSj! : 

Jjai b c ( ) S^i a b ( ) 

c d( ) 

: 6^» t fljlxuj l^j Llali Alxj ^uia jj Jl 

SjLmJI I^jJI diL^j 4e jja jj£I (!) 


PQ f. jaJl ^ SjUJl 41ja. 
QR f jaJl ^ SjU^t 41 jx 
R P Q 

4ix ja !\ J^U 4e jHLa3I 4J13I 411um31 


(V) 

(C) 

() 


(^) 


0 jLuiVt — 4-iAl.il ^ jj _ (_fljjxlil ; dux (j a 4^x1a 


= Vj t + Vi a t" 

4jJJx 


: ^1 tuLu 


ljjj UJ“ 


3 m 
5 m/s 


9.8 m/s 2 


0 
() 
() 









































































^jiil Ljbf' AJIa ^ ^l\ AJIa <jjijjjJ JjVt (JJjIaS) JjUjj 

^JLa 4 A alalia A& jjlmj ^jlluia Jol ^ ^uaII Jlajj U£lu* ^LuJt ^uaII JIaj ; <jj jjj! JjSft (jjjlli 

Alil^ A_i1p jjjj 

( = ) HF=0 LRfcul JjVt OjMl] Ai-iua]) • 

aaUj il aI^jj*^ >> : 

iA^aP 1 uU^' ^Aaauu SjAil (jJJZl • 



: JjVt Qjj^t u-a gdHu) 

jjxjj V ^UJLj ^jluu Cj^la J& SjJ>a ( ) 

^JL a ^^ uaIsj) jj ^)£Luj ^ ^ ^ ^ 

1 a f'LfijI] iilj^laJl ^1\ Jj^j t ^ j 14 ^tA jlII £^kui]( Jj • 

1 Ijuj L^l£j2kj tefriVu*i l$JV Jl^-a JJ^ bjSj f Uai]) £Uj)j^a (iil^lubV 

Llu£p j $jilt £-a Ljjla ^ Hj Ai^P A-wuj£j LgJtS $j3 • ^jj jail ^jblt 

~ 4oH£ 

F= m a u>^ 4aJatjj]t AAa^aJt 

100 kg , 200 kg 0 ^^ j ^ Sjj>^) Sji]( £jj ^ 

^u^ji sjm ^-4 LjjL Aijjtii ^uaiI 1 T 1 ( ) 

0 jilt ^j-uij jjjb l-l^j A \yt\\ LiuAc> All£Jt l-luuUjj ( ) 

lm /s 2 ^ 4 ^ a^iSj 1 kg A 1 H£ ^ cjjj( (jj SjiJtjA : c£j^l\ 
kg, m /s 2 J*J (N)jlAi^) ^a SjaJ) o-US 

A£jj^j ^jlS AJj£ ljJIJ Lai£ • 



Ai^xJlj 4jH£jj <juj AifcU]| 


AallSlSyt A_j£j^J) A^W ^ jjJu ^ui^t AjuIaa jt JjLa * 
w = m g : = 

: ljj%j ai, a 2 0^*4^ W. U | I< ^ mi, m 2 oi ^ C) : hS Lu ^ a CPj* ^ 

mi -a 2 


m 2 ai 

I 4 J AjjLa4 SjSj JjVl ^uaJl (Jla jii ije- Sjjjj U jwia. Jji 13) : C\ 

l^J SjLiaJjj jIjUI ^ 

dl^J VI ^ AJ jLuxa j jlJjLai! ^2 <U jLuu) Jx 2 Jj Jx 2 ; QjjjIS CliSliSl ^jjjlASl 




s-A 






Fi F 2 

JTj = — p., ; (jjjjjj dJliiil ^jjjlili ^LuiaLjII 4jLt^]| 
; ^jjjjji dJlilil qa ^uluu 

A^ju Sj2 Jxail Jj ,jj£j Ajjjl^ oj2 Jxail (jlS |jl2 s^lj 4jujia ( ) 

(jjila.4 d);UuA (jljjjj L^JV (cP^) lji«^ (_$jLuijV JxiJl Jjj Jxail AI^a * ( ) 
^2Ajj Clu^. (jjijjji ^jjjllil ^jjLuail J a £- 6 j£2 Jaju j ^jjL^I J^ag SjS2 

^V ^jjU-ail ^2iu2 ^jjl^ail Sji>» 
J^jil AliS jJ2 6 Sj^l yS ^1 Jjiil AliS Cul£ |jj : Q_ 


2 m/s 


m 2 = 6 mi 


a 2 =? 


|j) Jjii) dja^j ^1 

ai = 2 m/s 2 : _ 

























































































a 2 = —= - 0.33 m /s 2 

; Ajj Vt Ljjjbxli • 

^JLa 4 Aalalia j-uij ISjaIa 4 a lol ^ iiSj^laH ^uaII Jlajj U£Luj ^LuJt Jlaj ( ) 

tillj jjJu taA S $3 iag-LA 

AaUj) jj ^ It AJU jj*j jj>a ( ) 

t&^^la f'L^jI] (il^^lal) * J (Jj-AJ i aSI ^ * fL&jjj ^j^LuuJl ** ny\\ Jj.A^jA ^ ) 
AlH£ £-a Llu£& j AuIp Sjjj-aJ) 5 jilt J-a Ljjia Vfl 4 Uc A^uj£j IgJli ^1 p $j£ ljjj) t Jt ( ) 

lm /S 2 4-4^ *4*-£i 1kg ^ IJj ySlI Sja2 I ( ) 

AalllUyt A^Sj^l! AllW ^ jjjxj AjuLa-a jt JjLa ( ) 

* * ... () 

SjIuiaj jIjUI ^ tgJ AjjIuw SjSj JjSfl ^uiaJl <j £-JJJJ jwiaJl SjSj jii jwA U jjI |j| ( ) 

*u zyjiti 

»l^j VI ^ 4J JluX4 j jIjIa^I ^ 4J jLum Jx2 Jj Jx 2 J£i • 

- ;o<tja Sn Cm 6* 4J-» VI : 

( a = 0 / ^ jSi / c £*4 l ) xll ji^a j jL-j ^uiaJl Sjj>»il Sjj&il £j£i Uijfii ( ) 

£jjjuJ ( diJliUl / ^Ijil / JjVI) ^ £jjl—ail SjSfl A4J*J ( ) 

(mv/mg/m a) ^&*il 6* uj*4 w ( ) 

(Fi= F 2 / F = m a / £F= 0) <£#31 JjVI o*aiU AaJabjil Aio^il ( ) 

(Fi= F 2 / F = m a / LF= 0) ^l ^lill A^bjil ( ) 

(Fi= F 2 / F = m a / £F= 0) tfjaii iftSlt ojiliii iUabjil 4i*^il ( ) 

^jlill (juj ^4jj^|j A l 4jj£j| / Aiajdl ) Ka (jjjla S jUl < t *' ■■' jjj ( j 

£y _ijjii ^aiil (juj ^4Jj ^|j SjjJI / 4jj£^| / SJ&3| ^ 2_a LudiiSfr Aiajdl (_iuiUj ( j 

(l^ilxai ^ji JlJjj / JJaj /£jjtt JSj ) Ai^xll 4jj^ilj Sjiil AifrhrtA j 
(I 4 JH 4 I ^jji j|jjj / JJaj /^jjil JSj ) Ai^adl ‘ a.x'tt 41&I ^j^HjIj SjUI Ai&l Joa JjP ^ ) 

: ^4^ (Ji 6, 

yjl ill j><aA!Lj ^jjLL (jjjiii JjVI o^^il 1?*^ ( ) 

AjjjUJ) JU^» (ja uiac- jjjflj f-Uaiil ^ajlj^a (ili^IwuV ( ) 

() 








jaJ) : 


; <-»Vl liljaaa i ji ujjj I j| ; 

^Alajl jJuj <jli A£ijaJI atajl ^ ajil) atajl ^jlS j| ( ) 

^Alajl jjxjj ASj^-5l atajl lua a jlll alaj) <jl£ j| ( ) 

^ -m- A-luiIaaJ) "A& y ^Alajj jj*jj jjkjjV 4£.j^J\ ASjaJl ( ) 

/JV _ Jlaj ^ :_ 

\~*A*J t$Ataj|j Aj£ja «taj| (J& AjJj-^ (jj^j Ajj^J - 

J ^ Ifelaj ejjxla j f jlJAa 4 ; ^ aU-i*^H Ajjat^t A£>a 

jtuta ^Jl «.ja-., „ *tl sjLula oUjI c ^C. Ljj*a& ; AjjSj^I AjjlaJl ajij 

,.-. ,.. ( ) Afrjuj A-i*jtj Sjjb ^ ^ ^ hA *t tj i ( ) 

lA jlJiLa jJu Vj jj*jS Lj>a &jjjj AjjSjaJI AjjtaJl 

; jLjjS^t ajM cg^fl p ijj 

atajl Jja ^l^alwib ^uta < ■ ■■ .lie- luA) SjS Luuj ; (Ft)_( ) 

4_jj£j-4 AjJIa Sj3 

( ) Oa jU <>*-*■ <i' 0* : (F g J_( ) 


,t? 




w 


*uj£jja AjJIa dj3 

S jfl Luuj jLuj-4 SjLluj t, fl£a*n baAls* • (F f )_( ) 

SjLluJ) A. jJij^P $jaJ) d JA <jj£j j SjLluJI ljIjLL) JjjjIaJ) 

p j'-^ L4 Sjlu-a]) 

N 4jj£j^ Sj3 

AjjIJ £i-aj Jc. SjUu< CiSjaJ : (F N ) ( ) 

SjLluJ) ^jl£> JC'Luu JaiJt Jj SjSJ 4 -jSb! A_i£j-4 ^ljjj 

j£j-a dL^jLj JxiJl jj SjSj SjS ^SjSJ) 

djiljil £ja SjiUaJl Jaai U^jfr ; (Fj ) _( ) 


F n j Vu,^ J' ^ 



f l J b*-'J' ^ 

F l ;ji 

II c ^ ^ 


F l -5 



(V) 



(a c ) (F c ) 0 c$>' J ^ 

sIajVI Sjjxb 1 fl 4jjb lA jjJIa 

oLaj| jjslU <Lajlj AjjjI^I Aj£j^ f-Ljj) >■ ^ ^Aiafr • AjJ£ja]| ^ 

^2 jjijil Jlaj Vj APjuiil slajj ^ jj*jJ1 J1«j Ay 0^ (i>' J J^ 4 ^ '- 4 ‘^ c ' 

:i$>b Jjma ^ >iSja% ^aJ AjjSj^I _ 

V ABC biiLailj A& j^jJ) bilb AjLuu ^ 

Ad _ Av 

y r “ y 


Av 








































Ay = 


Ad _v 

r 


a, = 


At 

Ay 


At 


(1) (2) O* v = 


Ad 

At 

Ad 

At 


- jluLa fruiaJ AjjUJt 


F = ma ....(1) 
a c = ....(2) 


.... (1) 
....( 2 ) 




(1) (2)<>u^j*aW 


X_<a Lu iifo (-xml jjjj ^uiaJl 4jj£ Ljjla L^JJj AjJSj^I AjJIaJI Sl-u-uI au 

— jLul4 A-LujI^a]) A&jsai _ 

: (jli S Jjla ^laSj T 4XalS SjjJ 

2 r SJjJa 


s 


A 


L. 

J 


* AjjSj-alt SjaJ) 4 CjIjj 

J fS 4jJfSt ^ ^ m Ajlalka SLjj) 

M JSj -kiiJi 

4jj£j^ 4jJIa $jj&£ J-aju F t jJu SjS £)l£ ^jib jLula ^ AjLIL^I 


F — F t — M g — 


m y 


jjjJI j 13 g A-JaUaaJt 

59 s 

m = 0.013 kg 
50 = 

T = 


uiUhj 4 ^Luj j 4 jLsLuJ| j) 

AjjSj^I AjjUJ : ( ) 

50 0.93 m 

>Vl uajWl J Jk*ll 

r = 0.93 m :_ 

M = ? 


59 s = 


59 


v = 




F = 


2 r 


m v 


“ 50 

2 x 3.14 x 0.93 
1.18 

0.013 x (4.9) 2 


r 

M = 


0.93 


= 1.18 s 

= 4.9 m/s 
= 0.34 N 


F 0.34 

—jT = 9.8 = 0 035 k § 

J CjIjLluJ) ( ) Ll^la 4 jj£j^I 5jiit 

LjUl^t l^£j 
: AjjSj^l AjJUJ) Sjiit LiSjjj 
































(r, v 


) Ajj&3l (jJjJa UuiUj Aj ajj&il ‘ t “ ■<'jjj • m 


( ) 


1 


1 Sjjj£ 4-jj£j-4 AjJI^ Sj£ ^jL AjV (cP^) Sjla^lt CjLu^IaII ^ ALiilt CjIjLluJ) jj-uj j 

SjL^Jt ALillt CjIjLluJ 

? J ^2 APj*uilt £jj -4 (jJjla \uA n Ajj£j-a 1 ) AjJL^J) $jiit ^ *** ; y A-luiLa^I A& j^uilt ( ) 

La l£ SjLuaJI AP j-uj CjJtj La 1 £ AjV ( ) tfc jjIaj <j£aj V CjIjW \a\\ JaP 

uSj AjjSja AjjJIa 

j jj). ill jLuj-oJ) jLi l L^l £a Llui£& LlujUj Ajj£ j^lt AjJt^lt $jilt L-buAI aj • r ( ) 

(V, rn ) 

La1£ AjV ( ) S jla^lt ^aLa^IaI) j 

CjUI^IaII SjjLa JbjIlS Aj3 jjJjJ jj£) Ajj£j-a AjjJL^ $jil 
Ajj£j^aJt S jilt (j/aSVn La.!^ CjJ^j IjLa 



■£ AjjSjaII Sjilt ljIjj^I ^t Jjj 

^j)ill JJ^jU \JLU ^jjlt44 Jo^i ^ iilj^J-LuU ^uaII (jli t jL*2 Ajj£j-a 1) $jilt IaJj^ J 

SjLuJt Jpjlia J -ills Jj£ £j£j <ill£I*Vt jjS £ji 4 aP < j^^ t jU^I JiS t Jti 

(Jlp) AajSIuia LLULaub AaA jla IjUxui JjILjj j^a-aI) JLa 3 lLuA Jj& 

Aajj&Iula laijlai ^ AjuujIaa AP jaaj UixuJ) JjlkliS ^J&jj Ajj£j^ 1 ) AjJI^J) j jilt 
Jj-ajjI) AjxI i ij 4 yi Ait AjjSj-aI) Sjilt ClAinlVi <j-a 


• jjitilt jLulaI) (jP ^lu^vt AS 
Aj 21 £ jjP Ajj£j^ 1 ) AjJt^lt Sjilt (jj£j SjaaS Ap j-uoj 
(JjjIaa dl^j) (Jaj^LaIL AiyflSUlt f L&lt CjUjj^i n°l j jit J jLuj-a ^ f LaI) ljUjj^ 


3 m/s ^ j^ 10 Cm LaI iajj>A 600 g 42 ti£ j^ : ( ) 

50 N (J* Xui Sji L5 ^ait |j) Aj ijjA jSjjj ^ jJl Laj 

m = 600 g = 0.6 kg r = 10 Cm = 0.1 m : _ 

y = 3 m/s F = F T = 50 

Aj j£IjAl SjSlt f c = m v - 0,6 x ^ 


= 54 N 


LUJ 


r 0.1 

^ jjWI jLulaI^ (_>jIa4 oIaj) U& ajSu* ■“» Jai. ( . 4 j^aJl djajjj lajaJl 

; Ajj VI lj!jLxIS ^j )gSoM ^Lua ; 

iftlaj) 6jJlL» j IjlJjLa AjjIj 4&j >jj jLula J ^ua A£j^. ( ) 

jLuu J1 sjLul« Jj^jS ■» * ^ Aijai alaj) Jfr Ljj^p jj jj Lajb ajS ^ ) 

A&^uJl alaj) jj*jJ Aajjj Aj^jI^I Aj£j^ f Uj! ^uaaJl 1 fl; ; jj£j Aia^ ^ ) 

— Sfl ^jJj A-\j-\<^iH AjIa Vt jl^j : 

/ I^aIajIjJuj / IgJblaj) jJujVj jUJj) (jlfl A£jaJl »laj) J Sjlil »laj) ^jl£ j) ( ) 

( 

/ l^AlajjjjxjjVj JSj / l^Ataj) jjxjjVj jIjJj) (jlfl A£jaJl alajl AJa ajSJl oLaj) j) ( ) 

(4*^! jpm 

jj*jjVj JSj / LffcUjj jj*jjVj jIaJj) 0^ d 4^! J 6, <i>0^ ^! ( ) 

( I^AUjI jj*jjj jAjjV Afr jaAI / l^Alajj 
alaj) / Afr/ A& j^jJI oLaj| ) J jj*j!I JIaj Ay 0^ jLju J Ladjp ( j 

^Af’j^AljljLa J jj*jI| JIajVj Afr jjAI 
/ AjjU / ) ^ LlujUj AjJ£ja 3| AjjlaJl aL-uul jjj ^ ) 

( 

jJad 1 / AjujLulJI A^jjUI £jjjj AJj£J| / AJj^I^ ij< n^fr LuuUj AjjSjaSI AjjlaJl aL-uul jjj ^ ) 


F.d 

M .m 


G.M 


m v 


( 

AiiUJI AjjSJ 4ll Aia. 


JXJ 


( ) 


































. d / G. M / mv / my 2 

/ P - / “P“ / ^ ( ) 

4 \\t a AP jjaij A-iuiij djih jlllt lip jlllt f La JsjIujjV ( ) 

JjjJalt CjIjWIa Up AjjSj-oJ) Sjilt cjLua^ <j-a IjV ( ) 

SjJaUt drt jv\ uti jxuilt (jA A \\WW Cjtjb-uJt £-L4J ( ) 
lA JjIaj ^yLLV CjUI^lalt lip A Lx A AP j-uu JjjJalt j^ull^a J-L^j ( ) 
SjiaUt CjLmJ^t IIp SjJL^ Ap j-uuj ^yLL ( ) 

A^jiluta IAaL^jL AaA jla IjUxui JjILjj JLojlLuu) IIP ( ) 

• )3t Cj-I^j )jLa • 

• > ♦* • 

? jiufl AjP j-uj d^uatj ^pti^It j-allt L-fi £jj (t) 

Sft 0^ Ajj^LjJ) Sji daJ*jt (c-j) 

jl jLulaI) (jl£j AjjSj^Jt AjJlaJt $jilt dl2 

• • 

• • 

( ) —) 

( ) (F,) ( ) 

( ) 

j jit J jLul* .J& Ajj£j-oJ) A^ji ^LULuut 

jjj)J jLuL4 ^aa! A-jjSj-aI) A^ojS ^LULuat 



ij£]| i 


^ULujla i_iA jj 4^li^L lilotaii A^lij <Uifr ‘"*ka, „ft JIa uaj M £jjjjj m 

u ^ -ua. (jl £jj AijUla O' AiaAa^ J^ajjj 

L^lc-j ' ujJa *-a LjJjL (—lluI jjj 3jAj jil ^lua g\ ul^i ^jLa ^ua j£ ; 

O r /C\ /-N U^n, AiLa^l 

*-►y J p _ G . M . m : 4ibW <> tjjUaJI Sjfl 

~ r 2 J 


4iLuL4i) r G in 

in 3 . kg -1 s ~ 2 (Jb £j Sj^jj 6.67x 10 -11 N .m 2 / kg 2 j 

j* 4l£ OajjS Ojaua vjl^' S J* J* : 

IKg 1^ 1 m ^I lKg 




lm 1kg '-^ 4 

0.5 m WjX>* Cjh 7.3 kg W^* <J* ^ : ( ) 

fcSjlikjU G= 6.67x 10 -11 : U$iu 

M = m = 7.3 Kg r = 0.5 m : 


F = ? 


G = 6.67x 10 


-li 


F = 


G.M.m 
-~2- 


6.67 x 10“ n x 7.3 x 7.3 

71 - 


- 8 



(0.5) 


D 


— 1.4 x 10 n 

1.1a. djjjLufl 4jjbl«i) 3ji 

AjjjlaJ) 4 j£ j^iai <_$ jil JjaJl jA ; <LujlaJl 
Jj£]| a^jJ (jijSH ula. SjS ^A ;(g) AjjjlaJl Jla-a S-lJu 
AjjJajVl ^ lag. LjJC> (g) 4_ujlaJl Jla_« 3 Aui 

AjjjbJI Sii g = G . M : 4&*1\ <> AajjbJI JU* 0^*2 

r Z 

5.98 x 10 24 kg = J> 

h 6378 km = ^ R R + h = r 

(jla jSn ja £p AxjJ) i 4-jjJtaJt Aia^ lJSjjj J a\ jaJ) 

aj ja$ Jj) siLjjjxuu j-lju * Aj i&li^ll jU^Vl 


Aj^ll^a]) jUSSM JpUaV chU^VI £-^aj <> Jj) jA <jjjj4 jjjaj 

Ua jjLuj JajLjjj ^ijLuj-4 A>a5 (j a L^i AijiS ^j^Uaj ) 

lillaJ) JSj AijjSi) jLuu- 4 (jli ( ) 

^ 4-uiujj lAjIj jLula ^ jjAlui AijAiit ^jli (j^ajVl fU^j) ^ AijjU jLuua fU^j) ^jLujj Aj& ^ ) 

Aj^ll^a jUSj ^Jllaj (A^Jj 

• (A) CjA^j IaL* 

? jiua j-ui u*atj j^lii c-iS jj 

Igi^tA JaLotjj ^jlajSf) A-a^U ^jVuai^ Ja^ ^c.1 ui ij-uj 

? ^U^ait U^jSft 0^ SjS lj^Axj) (lj) 

dl^j) ^ ^stfuuA ia^ ^ ^c4 us*\\ ja& 1\ Alj *.jj lJij-uj 

(y) AjjtA^t AP 


o^jVI r 



v AjjIj jjAj m L5 ^'-^a c>aj^ 

• M 

Jj£AjAbJt Sji]( = u^jSrtj ^pliyall ja!1\ UJAUS1I SjS 

V V 2 _ G. M. or^ 

^ ^ 2 

r r 

v 2 = G.M 


r 




































A. jjJj 4jj£ 

940 km £^j! J&- <i>' J J*** ^ l£jVi cb* jj-n cj £, '-^ a jb : ( ) 


G = 6.67x 1C 


h = 940 km 
G = 6.67x 10 


-li 


. ^*jtj Lajfr 4lal& ajjJ ^JvUl j Ajjliail Aj& jmi 

N .m 2 / kg 2 M = 6 xlO 24 kg R = 6360 Km 

T = ? :_ 

R = 6360 


y = ? 


M = 6 xlO 24 kg 


Km 


r =R + 


= \ 


G.M 


ft = 6360 + 940 = 7300 km = 7300 xlO^ m 

= 7404.1 m/s 


6.67 x 10 -11 x 6 xlO 24 


T = 


7300 x 10 3 

2 x 3.14 x 7300 xlO 3 


= 6191.7 s 


Ajc- ifiuA) 60000 km 


7404 .1 

100 min ^ ' tb* : ( ) 


R = 6360 km : OP ‘ 


T = 100 min = 100 x 60 = 6000 s 


v = 


= 60000 x 10 3 

60000 x 10 3 


r = 


r = 60000 x 10 J 
h = ? 

60000 xlO 3 

6000 


= 9554140 m 


m 


y = ? 


R = 6360 km 
= 10000 m/s 


2 x 3.14 

3iat£ Sjjj JaSj 3.85x 10 5 km <b* jAjjA* : ( ) 

6.67x10 U N .nr / kg 2 fUil Ok ^ u^jVl 27.3 

r = 3.85 x 10 s km = 3.85 x 10 8 m : _ 

T = 27.3 = 27.3 x 24 x 60 x 60 = 2.36 x 10 6 s 


M = ? 


V = 


v 2 = 



M = 


2 r 
T 

G.M 

r 

2 . r 


G = 6.67 x 10 
2x3.14x3.85 xlO 8 


-li 


2.36 xlO 


(1025) 2 x 3.85 x 10 8 

—ii 


= 1025 m/s 


= 6 x 


10 24 kg 


G " 6.67x10 

. 1^4 4 je .1 *,^tt jL«5VI 0* jLaflSfl p| 


J£j f Luai]) ^j£j 4 4 %^ CjLjLuJj 

5 jj-JaJl 4j3)j^j 4*uj)jJj AaSJjla]) * 

LjjjaJ) SjbV CjLajla^t jjfljj ^ ^Vu * n 

j 4 j£1u£U) ljL^JLSIujIj JLuij) 4jg>l 1^11 jLaSV) ^ 


. 2 x\k\ \ 


( ) 
( ) 
( ) 
( ) 


• j Ua.j]j ( aixJt 

^ >ji£j JaIujIj (jjjSIalt 4ijjuaj 4ia^Jj 4ia^ 4 -loJUJ) 4juHaj 4jjI Jaiil lj)jjj&J) Si&LuLa 

Googel earth 4 jjj jt GPS J-6^ S j^i 

: 4jj VI CjI jbxli Qati £j !a ; 

4iLuL4^t £-ij^a Llu£&j t £^a LjjL ^ Hj t ujJIajJ) Sj^ ( ) 

lm On 1kg C )£JJ* 0 * * *^ On ( ) 

AjjjtaJl jjs AjS J^iaj J JjaJl ( ) 






































() 

>V 6- cWj ( ) 

AiJ J£j fLuafill Jjj^ali ^j3j A^jia ljLjLuiIj AjjA jLaii ( ) 
jjjJail AjSIjjjj A»uiIjJj Ajj.la.aJl jJl joaII ^3 ■> s •*■"’-""’ jLaSl ( j 

t-jjjaJl SjIjV AjjLuaJI CiUjkAil jj2jj ^ f. lVuAi jUSt ( ) 

- :o<ljS Vl o^j A \i^"^ 4J-» V) j^! : 


F . r 
M .m 


G.M 

— ~ir~ 


. 1 *- 

' M.m 


/ x ) 

G.M / G.M 


( 


F.r 2 
M .m 


r 

2 r 
T 


(jA ^jtULuaJl j^aJJ AjjIAaJI At jajJI (jjxj ( ) 

) A2^UJ| (jjj Ajjjl^Jl Jl^-a alui jxjj ( j 


m y 


) 


«( ) 


A]j£/LaS ^jVI AliS / laSa Aj]j£ ) J^au o^jVI Jja. ^llual! jjJjJ A-aj!lUI At j,uJl ( ) 

(Uflu JaJlj (jaajVt 

«^a-.-v aUj U^,^JaJl (jjj Ajfet*JI <jt ^ai£j 
? ^c-LLai) j^jaJl At jj*j ^jj| J^ljaJl ,jt ^l£j 

G.M . . •, . s F G. M. m 

- 2 O**-"* OH F = -2- 


Jl^a S-lui g = 


V = 


f c = 


m y 


!&\ u/ati j-aj&U Ajj)Aa]( y = \ ^ 

r 

v 2 

a c = - 




(w) 


<jj£j (J AiLuM uai * ^ "'**•'JV SjUu^ iilx 2 J Ajfr 


X 

= 

w = 

F.d 



.1 = 

N.m 


F Sin 



1 ^U2I VjJail J^aU : (W) 

^4 Ljjla LlujUj JLui^l jj 

(kg.m 2 / s 2 ) (N.m) ob£ (J )_ ^ lhW* 

1 ^uAjjlt ljjuzI] J^abk 4JV (cP^) 4 ja*i1j5 4ja£ JLuJt jjj*j 

— • LaA <jjla ij-ui jitjj tit Ji-y *ui dliA <ji JUj 
dUj) (juij ^ 4£jaJt dUjj O' ( ) S jjja S jS Jj^j ( ) 

$jiJt dl^j) ^ j^t j JIa AiluLd 4^tj V <jjijjj j^tj IajIjjLa $ji aJjjj jilt JLuJt: 

: AjjIJj J& Sh ^ J^aj $jil JLuJ) ljI^a 
- JLuilt <jj£j£ (JJJjS,J aJ $jilt JI^J 


W = F.d .Cos 


Jjjj jt JLuJt <jj£j 3 0 = < £^t£ tit 

(Ji-ui JjajV) j jLuy Ji-uJli 90 = 

<j^£ul]t ( jl^ Ji-uj JLj ^wi a J t jt _ Ji-uJt 180 = > 

Lj ijaP <jj£j Sjilt dt^j) cjV (cP^) *** JIaj V AjjSjaI) AjJt^lt Sjilt 

Cos 90 = 0 

AilL O' lift J JiLuJt ^^t AjjIja ^ j^t J^ilt Jiuut f IaI) S jtj^ £' l-Luu£) 

Ajjt4iUal <Iil j^j ALiLuJt dUa!) 

10 rn tAjtjiu 4-^tJt List j 300 g AaH£ jJj Ja^I a !iL *Uijj jilt Ji-uJt <-iu^t ( ) 


w 

w 


- 9 
™“ • 

- 9 


(g = 10 m/s 2 ) Wb 10 Cm ^U! 4Jiu ^ aJI JiuJI <_i 

m = 300 g = 0.3 kg d = 10 m : _ 

m = 0.3 kg d = 10 cm = 0.1 m 

g = 10 m/s 2 

W = ( Lf^ ) 

w = m . g .d 

w = 0.3 x 10 xO.l = 0.3 J 

60° AjjI j fcl-Sj 50 N u j&A ^ Sjfl Jfo C^u djauj 20 kg 4^ £J_ 

dl£H^VI <j j& JLaaI ^-4 JLuJI <j< ii^l 4 m 


m = 20 kg 
d = 4 m 


F = 50 N 

w = F.d .Cos 
w = 50 x 4 xCos 60 
w = 200 xVz= 100 J 


w 


) 


= 60 
w = ? 


; LjUj JjLuJI uLua 


-d 


c l;* : = 
j l)*^' l>“^ J ( _yA AiUail 


(K.E) ^ja AiUa + (P.I’)4juiaj 4£lL = Alllail 

4j AlUa ^A : _ 


K.E = x /2 m v : 

2ad = v f 2 _ 

2ad = Y f 2 • (jti a ^ aIsIIa AA^xj (jjLuj (jA SjLluj Cj£j^j tit 

d.-tt* 

2a 


























F 


F. (1 = 


(1) (2)<>u^J*^ 


m = 


F. v f ' 
2 a 
F 


.(1) 


.( 2 ) 


10 m I 


I 30 km/h 


4j& 


F.d = Vi m y 2 
w = F.d = K.E 
K.E = '/2 m v 2 

£A LjjL LluiUj Aij^Jt AiUa Hj 


40 m I 


I 60 km/h 


60 km /h 4c - SjL*j <— 


160 m | 



30 km /h L^jpjaa dblS tit Lap AiLuj^it JIILa) jjLuu aILula SjLluJI ^Jajb 

M L 2 T- 2 _AijaJl AiUa o-bfl S±^j 

72 km /h 4^>-j 2000 kg 4**^! ( ) 

K.E = ? m = 2000 kg : _ 

y = 72 km / h =72 x 5 ^ 18 = 20 m/s 
K.E = 1 / 2 mv 2 

K.E = y 2 x 2000 x (20) 2 = 400000 J 

fj A^iljA SjIujj ^ m AjH£ ljI£j dja. ( ) : Liac._ 


ApLujJ ^ << ji ^ ^ ^t^^LLujb n 

Sj-a JS ^ 4l& jjj*j £a Jjj*j la jj£j ( ) 

^j3j ; " A ^Jc- * y 2 , —— (jJJ AjjIjj Ai^lt ^uijj ( ) 


Ill 


ml 2 t- 2 


.UUi,* ii_>- 



LT 4 ^ 


u A 


M L T ‘ 


— ^jVuaia^ Ja^Jt Jj 
(jk Aij^Jt Aitla J 

AauJa ja l-lujoj ^uiait A^tla • 

Aj 

P.E = m.g.h 

X AjJ^l^Jt AiaP x = 

^A LjjL LlujUj £ualj]| AilL ^ 4JJ 

£^ajit AaUa bd S-la*j 

Ajjj J3l Sjj&j <j£^j JjLa]) jjIulaH ^talkloub 

2.2 m 50 kg ( ) 

p.E = m..g .h : _ 

P.E = 50 x 10 x 2.2 = 400000 J 

Ailiait jJLuoa (jV (JIp) AjjLaJ) JnSL^uaJlj ^bjit Ailia JIa A£llali AjJuJait jJL^aJ) ^tiiluiV ^ilxJt Aajj 

4 & ife t $ J ^^LaJ t ^P 

; Ajj Vt Caljb*H Lf A^i\ fjfriall ^3 : 

J !jt jatl t_j^ual1 J^ala. ^ j 

Sj&ll olajj {jk J &)J jla AiluM ^ua <Lal j V ££A^lj lAjliLa Sji AJjjj ^ jj| JjLill ( ) 

( ) 

1^£J1aj A£tL ^ ^ 
Axuaj^s * *'y ••; ^uiaJl 4illa ( ) 

— Sfl Q# AjIa Vt jli^j : 

(Aa.1 j Vt j SJill / Aa.1 j VI / SJill) £4 Lj> LuuUj JidJl jj ( ) 

(£l£ijVtJ ^uiaJl 4H£ /^UjjVI / ^uiaJl 4H£)^a LjjL LjCu jJajll AlUa l^Llu ( ) 

fjaaJt AD£ / AjC-jjjj f wcJl 4H£ / Ajfr jjjj 4Jj£ ) ^ LjjL LjUj A ( ) 

(Ajfr^j Jjjj* j 

( / - F.d / F.d )t±jL- JLA1I 0J% 0° 4jjljj SjaI) Oal£ljj ( ) 


































( - / - F.d / F.d ) 90° SjiJI cd# j) ( ) 

( / - F.d / F.d ) 180° Sjill ( ) 

<£ / i Qi> ^ 4 ^^jLuu A^Luia ^la£u SjLluJ) djLiuJl 4 p 4 ag ^ ^ a ^ ^ 

( 

(N/J/K°)^^j^tAiUa cH bflS^j( ) 
(kg.m s 1 / kg.m 2 s 1 / kg.m^s 2 ) (J^ J*-^' o«M* ( ) 

4-lwjLS 4ja£ JLuJt j-lju ( ) • 

4iUaI] AjauJalt jjL^-aJt ^t^lyut ( ) 

jui jLu V4 j ( ) 

^ ASj^Jt A$Ua AajS £Ljj2uj) (^IaIa) ^ 111 ^JLnJt jj]) <ja 

K.E + P.E = &Sblt : ji 

K.E = y 2 m y 2 : 


B 


Qa 


yi 


yi 


Sj^«a (jA ££«J (JA Vj AillaJl : 

\ y. Aa£- jam '"'*' S& ^Jc4 in AjUS pi »y ufljd 2j£- ;AiUaJl flSj (jjjli 

: OjM yi B y f A3e>- cjjlij yj 

2 g d = Vf 2 — Vi 2 

• Ia£ ALLuJ) AifcUJt d = y 2 — yj j AujjL^J) *iua dj^jj ^uaII <jt ciu ^j 

- 2g(y 2 - yi) = v f 2 - y 2 

^m x 

— m g ( y 2 — yi) = V 2 m y f 2 — V 2 m v 2 

— m g y 2 + m g v 1 = Vi m v f 2 — V 2 m v 2 


m g yi + Vi m vj 

p.e a + k.e a 


B 


= m g y 2 + V 2 m v f 

= P .Eg + K.E g 

= A 

aim) »iii ajsi 
; Atiaadl SbaJt , ^ 4jUa]| »lflj frjfl 


Sjbjjj ^jLajba jj£! 4iUa ij jfl*a <_$ jLjjj c>ajVI ^Ic- 4ju2aj 4jjUa pjj>^ cij£ Jjx 

4iUa ,jL«jLa jj£i 4ju2aj 4iUa 3V AjSjAi AiUa JSj j 

4j£jai 4iUa JSjj £UjjV! SjLj jJ 4juiaj 4iUa jIjJj ( 4jjUa JSjj 4juiaj 4£Ua Jbjj ( _ f lc-V uaj£ ijfr 

JSj Ajfr jaj 


9.8 m/s 2 


p.E 

K.E 


1470 J 

9 


30 m 


4iUa AiUa Jjajj 

1470 J 


L± 


kt ftj^Jt AajIIa JIa^L 

20 m () 

V) AaIjL^I Ala^J ^uaII APj^a 

v 0 = 0 y a = 30 m : _ 

v f = ? g = 9.8 m/s 2 

P.E = m g d : A_ 

1470= m x 9.8 x 30 
1470 


m = 


294 


= 5 kg 














































A Q\a = 30 m V{ = 0 


B % y B = 20 m v f = ? 


C # > ( = 0 m v f = 


- 9 


A , B AJaAiJj *t&j fjjjlS Jjjjlajj 

m g y A + V 2 m Vj 2 = m g y B + V 2 m Vf 2 
1470 + 0 = 5 x 9.8 x 20 + V 2 m vf 

1470 = 980+ Vim v 2 
Vi m Vi 2 = 1470 - 980 = 490 J 
PE = m . g. y B 
PE = 5 x 9.8 x 20 = 980 J 
A ? C AiUaJl fH j (jjjli 

m g y A + Vi m Vj 2 = m g yc + Vi m Vf 2 


v f 2 = 


1470 + 0=0 

1470 = 2.5 v f 2 
1470 


+ Vi x 5 x v f ' 


2.5 


v f = 


588 


= 588 

= 24.25 m/s 


l^AAjjj f UjI S j£li jAi JLuJL Ia£ Jajitj All* * 4 kg ^ ( ) 

*1<L»jlL» JLaAI ,jiajL 

AiUail fLL fjjjlS JjJsjjj B : _ 

A ,B ■ijC' 

m g h + 0 = V 2 m Vf 2 +0 
4 x 9.8 x 2.5 = V 2 x 4 xv f 2 
98 = 2 v f 2 

= 49 

= 7 m/s 



Vf 2 = 


98 


v f = 


49 


; 4jj VI ililjbxtt fjAkJt g-Ja ; 

^ j (j-4 Vj Ail-la] t ( ) 

( ) 


( ja) AiUa ^auu A 


W = F. d 
P.E = m g d 


— VI fjjj 4 j1a Vt jU^j : 

<3 . ( ) 

4iUa JSjj 4jlu aj 4ilia jUJj ^ <_i 23 ( ) 

w = F.d .Cos i 
K.E = V 2 m v 2 
P.E + K..E = 




















SjtjaJl AajJj jL&hjt jjmi : 



Aj jLa CjLo-lu^i Cbuu] a 

*♦ ♦* # *♦ V 



rli 


(j -4 jj£j jliU SjljaJl 4 j^£ 

4ja£ 

SjljaJl AajJ U^jjUdUj 


ajjLa ^i\ jiSj^yi ^Iuj 

(£jJjb <J J A ^> ) LfcJ^I Sj(jaJ) Jjjj oIaj 

Ajj)ASU a ^nKj a ti JLuJ) Jjabj 

LjIIIj c-jLujjj A^Ua ^A •_ 

jt ja-uJ) Sjlj^J) Aj-a£ <jjjb3 j • Sjlj^Jt Aj-aS (JjjbS Lj|i^j 

2000 J gSL CjjjaSJ) ^ Jtj^^ Sjji^a JjaJt • 

dJlalt A£j^](j ^Ja^j^Ua £ja^a ^A ;U A-iI^tiit Ailkit 

j Abb u£ A-la£ • 

«♦ «♦>✓«♦ «* • _ 

j IaAj^ 4JV(JI^) ljUjj^J) AAiUa Ja*uu ijIaJ (JaIjjLa Sjl^pJl AajJ j-uxj 
Aj j \j* AajJ jij jjS AjikUl AjSUa A-la£ 

AjjLjIa La^jjIj^ Aj-a£ £t ^^SajV SjtjaJ) AajJ ^ ^ jLjj 

Sjlj^Jl AAjJ (j-uij La^J bibjjfi qaI^IaH JJ Aj <jj£j AlaJl • 

: SjljaJl AajJ <jjb$ 

Jj]| (j£jJ JjLlS) ^U^J)J (J^LuJ) ^ 4-UjIa) bit f±kluj 

Sjlj^Jl AajJ (JjjIjS ^ t ^iklujj IdgJj Sjlj^J) AajJ <jjbi] ^-LualiV 


Sjlj^Jt AajJjJuj AjjbjjS Aj^aLk jJu ljIjIaJ-apSjSS Aajaj 
SjljaJl 4 ajJ jj*jj_jj*j JS& ±£xj 

_ 


SjljaJl jJfcL _ 

SjljaJl 4*jJ jj*L 


JJ*J J& A4J*J (jiiELl) 





: SjtjaJt AajJ pubS 4^Jajj 

^jil£ ^Uajj '"'J 1 y 'Jv* ^Uajj Qiijjjliui ^Uaj ^Lalajj Cj^ii ; ‘"'J* ^ *jff 01 (j^L^-4 ( ) 

100 C AajJj 0 c (J* f *i^aj AajJ 
212 F 41#- 32° F u* f 1 -^' 

373 K 273 K ^ ^Ull 


^>a 1£ ^bi4 

373 K 
310 K 
273K 


(lulfjJ^i qAAa (jdUjjIjL*j o-bia 

212 F 100 C 


Ol# AajJ 


98.6 F 


32 F 


37° C *iW! d 


0 C 


T K = T r + 273 


; Sjlj^Jl CjIajJ (jjLjS CjIJaj (jju 

T F = |_ T c + 32 

; Ajj VI biljbxl] Lf A^\ ^3 ; 

SjUil bjlujaJ ^Ua £>*a-« ( ) 

^u»aJl SJjjj ji ^Jc- Jjj AjibJjS ( ) 

J| ..-vtt d^LuJl ^ ^ {ja LuIaIj uLuuj A^Uail ^ ) 













































SjljaJl AajJ (jail Libjja 1 $j2 £j£j Jll I 4jlaJl ( ) 

— Sn (j^> 4 Ja Vt jUaI : 

(212° F /373° K / 0° C ) ^ *UM ^ **jJ ( ) 
(32°F/373°K/0 °C)^^cjI#4j-5( ) 
( 373° K /310 K / 273° K) W* 37° C M*« * ( ) 

SjljaJl 4 a jJ jj*jj JjUJI Jj^fr Jjla jj*j ^ «1aj*j ( ig ^L II) ( ) 

SjljaJl 4 a jJ jj*jj JlxSl laLia jj*j ^ Ja«j ( ( _ r Lu!>L II) ( ) 

SjljaJI 4 ajJ jj*jj 4_aj11aJI jj*j Xuu ( / / ) ( ) 

CiUj jaJl 4 £ja 42Ua Joui jIa] ^LLa S jljAil 4 ajJ jjj*j ( ) ; 

^jljaJl 4iU^ ; : _ 


AT a 
AT a 


ni 


Q 


....( 2 ) 


#J'' 


(J/kg.K) 


897 


390 

^U^Jl 

126 


490 

jujuJI 

!30 


4200 

.ut 


; Jk \ A * ^ua (j* 4 SjjILaJI ji A y ""'< SjljaJl 4 _ia£ 

Q = m .c.AT 

(SJ&* x SjljaJl x <*-*11 AUS = SjtjaJI ^ 

Q = m .c.AT :_ 

4Jj£ ij< ufo LluiUj SjljaJI 4 a jJ ^2 jjijii ‘ - - 1 jjj 
SjIjaSI 4_m& -jLA Ljjla IaujUj SjljaJI 4 ajJ ^2 jjxUI >—mAjjj 

AT a _Q_ (2) (1) 

111 Q a m. AT 
SjljaJl q = Const. m . AT 
C ^ SjljaJb ^^AUU CjjIj jIjIa Const 

1 kg 4 aJ«* jj 4 aJ^ 1 SjljaJl 4 ±a£ : 4jfr jIll SjtjaJt 

J /kg . °K tjb k&jjl\ SjIjaJI qm\j& S^j • 

Ajp>Jjl\ £y* fI aU 4-jPJjj) J-UJU • 

<jV (J^) fL aJI 4Jj£ 4^ j-uaj 4*1*1 4JH£ <j£-ujj 

4j£ j-Ul Sj) j^ 1\ (jj* f IaLS 4j£ jl1\ 
Sjjj£ 4j-o£ tgit jj^V (cP^) AjjIlj!jJlII] 4_a^J1 CjUjISJ) e Lu^i 4. 

<Jbdl 4 jP jl!) Sjl^pJ) CjIj 


IK 


f uu jjS] cj(jiuJ) jjjjj ^ f uit 

JS) Jjjj j f \us* JS) (ji-utj jUJ) dLid oV (cP^) j ii^ ^ j 

IK ^ Sjlj^ AajJ jij] 4-4 JiU) A-jaS :q 4 jj> jaJt 4 a^J 

4x^Jt q = c . m 

J / K eg* AxuJt • 

• ^ ic,4 aIaC' 4-j ja, 

mi x Ci x (T2—Ti) + m2 x C2 x (T2 —Ti) = m3 x C3 x (T3 — T2) 

jXuj-aii A ui^aII 4-la£ + JjLuJ] Aj^uLa]) 4-la£ = i-ai) djtj^t 4 -la£ 


Ck 


❖ 


/V 


7T 


: OjM ScW^ ULaI 
m 2 x c 2 x (T 2 -Ti) = m 3 x c 3 x (T 3 _T 2 ) 

dJl^t 4 Jj£ jJuj jJuj 4-jjIj^J) 4jluJ1 ^jV 4^^Lk 4 jj|j^| 4jmJt j-ujuV 

150 g ^ J 20 g 4 j 1& j»jaL»jl V ( ) 

o^Luaj cjljS 100°C 30 g ^ 20 °c 

4jfrjlll SjIjaJ) lia! 25° c SjIja dAAdli 
: t-JJJjjil ij& ^ AjjlAjJSftj 9 -Uli 4jfii jil\ SjljaJl 











































m 3 = 30 g = 0.030 Kg 
c 3 = ? c 2 =4200 ci = 900 

T 3 = 100 °c T! = 20 °c T 1= 20 °c 

T 2 = 25 °c ^ T 2 = 25 °c ^ T 2 = 25 °c 

A y ■■"«< SjljaJl 4_ta£ + fLolj A i) »**«* SjljaJI 4 _ia£ = (jJxaII 4_m£ 

nij x c iX (T 2 — Ti) + m 2 x c 2 x(T 2 — Ti) = m 3 x c 3 x (T 3 — T 2 ) 

0.020 x 900 x 5 + 0.150 x 4200 x 5 = 0.030 x c 3 x 75 

90 + 3150 = 2.25 c 3 

3240 = 2.25 c 3 
3240 . T i. 


4200 J /Kg °k A^l SjLpJI j 900 J /Kg °k 

p jjlajiVI ( ) _ 

m 2 = 150 g = 0.150 Kg m 1 = 20 g = 0.020 Kg 


ci = 900 
Ti = 20 °c 
T 2 = 25 °c 


2.25 


= 1440 J/kg. K 


AjjljaJI AxuJI s^! 460 J /Kg °k A^l SjljaJI 0.7 kg 42 TB A*LS ( ) 

m = 0.7 Kg c = 460 q = ? (J_ 

q = m x c = 

q = 0.7x460 = 322J/ °k 

15°c AjjIja a^jj fU 60 g Aj u 90 °c 300 g fUj j ( ) 

*UVI <> Sj ji SjI jaJ I JUAI ^ lajIaJI S jl ja. 


q = ? 


m 3 = 300 g = 0.3 Kg m 2 = 60 g = 0.06 Kg 

c 2 = c 2 = 

T 3 = 90°c Ti = 15 °c 

T 2 = ? T 2 = ? 

JjLJl A u SjljaJl Aju>Sk = f-LoJl <j^a SJjA&aII 4_la£ 

m 2 xje$ x(T 2 -Ti) = m 3 x^ 2 x (T 3 -T 2 ) 

0.060 x ( T 2 - 15 ) = 0.300 x (90 - T 2 ) 

0.060 T 2 - 0.9 = 27 _ 0.300 T 2 
0.060 T 2 + 0.300 T 2 = 0.9 + 27 

0.36 T 2 = 27.9 

-s-- 

AjjIja 11 Uiafl j\ 

: ls* j+j AJla —40 c AjjIj^ AajJ 1 kg Aj&j_ 


= 77.5 c 


100 c 


-40 C SjljaJl o if* A+JJ C 

^ A+JJJ 0 C Aj& SjljaJl AajJ Cjjjj <, 
0 c OjJ (illi ^ A+JJ C 

jUjj ^ A^jjj 100 C Ajfr SjljaJl AajJ Cux 

■i 100 C &- Sjlja. AajJ jijjj i 

1 kg A*J!>Ul SjljaJl Aj^S ; 


(jjJ Ajjlc $jLa ^5| AiiLuJI SjLaJI qa \ kg A_aJ^U| 4_m£ 


: gtlUt Ai^j^ ( ) 

, . gt&tjlfruaij Alz.jA ( ) 

. £.Ia]| -jjA., <Qa, ja ( ) 

p> : a!*.ja ( ) 

; jtaJl Ai^>a ( ) 

^jl^a£U Alol^l ojlja. 

SjljaJI AajJ ^ jj*j 

\ \s9,^s*s\\ 4-LalSj) S j) pJ 


SjljaJI AajJ ^ JJ*J 

J / kg Alal^i SjljaJI QiiLfl S^j • 

1 kg A^UI SjljaJI AaaS ^i) 334 KJ /kg 

334 KJ cyA SjljaJl AajJ ^ JJ*J £jJ AliU- SjU 4ai«ail SjUJI 
Q • A uKU ljLu^ 


m 



l. 


j ( ) djj fjs. t O 4 (Ijljlafl £*aj jjfr 

j^jjj ^£J jjil (j-4 ^ 

jjmAiii (jAU j ^jxii <jV (jfc) ^ 

u£j <jlS f La 4j jsuula ^ (jji jj^a -liL^ * jlfuajV A ^t<t| Sjt 


laJaJl SjIja 4a jJ T 2 0 C <> 4aj4 jtg^VI A <> SjljaJl <> 

JjIa jLoI) SjljaJl AjlaZ = jAulaJ) j f-LoJl aJjlL^I SjljaJl 4 _ia£ j 0J% 

L f .m 3 + m 3 . c 2 . T 2 = m!. Ci .(Ti - T 2 ) + m 2 . c 2 . (Ti -T 2 ) 

jl^yafiU 4_UL^St S jl JaJl J^dm. 

Jl (jl2 ^2 JjAJjb £>Lb 4 ., ^ic, f,LaJl j)aJ QA 4_la£ jlJ^| j V* 

; (jj£j 1 d.*' , ‘** << J 4_ta£ JA2 j 

11 A ;• ■■"'<»tl SjljaJ) 4 j^£ = aJj&LaJl SjIjaJI 4_w£ 

L v .m+ m . c 2 .(100-T 2 ) = mi. Ci .(T 2 -Ti) + m 2 . c 2 . (T 2 -Ti) 

y^l 4*-»l<tt Sj)L v Cjja 

100 °c (> 100 g jy^ A^pi) Sji<_ lua) £j_ 

^lll SjljaJlj4200 J /kg k 4 jc-^' SjljaJlj 3.4 xlO 5 J /kg J-$ 

2.25 xlO 6 J /kg 
m = 100 g = 0.1 Kg (J_ 


JJU 


Q = ? 


L f = 3.4 xlO J / kg c = 4200 L v = 2.25 xlO” J / kg 

100 C 0 C fUil dp^Hl 4-4j^Ul SjljaJl + jJbJl jl^uajV 41 a^I SjljaJl = 4 jKJI SjljaJl A+6 

100 C 4jfr f .Uil jpJll 4_4J^ + 


Q = L F .m + in xc 2 x(T 2 - Ti) + L v .m 
Q = 3.4 x 10 5 x 0.1+ 0.1 x4200 x 100 + 2.25 xlO 6 x 0.1 
Q = 34000 + 42000 +225000 = 301000J 


(Jj&uiaj (j* 4^^Liij| jjjju 


4Jj^ij uflj&uj 4jj^u jajjj JiUdU 4& ( ) 4 a!)&I ^ OjJj&t :_ 

<jjtjl\ jliu " 30 c U^' • 



: 4a^I A Qjj 4 dAjjS 

Jilu< ji-tj:_( ) 

jIaj ^ 1 \ j-y-. a Uj-v Ja*jjJl (j^> j4 ; -'U a * <H Sjl^pJI JjLui (J^Iaj ; ( ) 

‘ */’*' ^ I_( ) 

A^j "1-v* (jlaj)j& CLuIa 4jjji—ujUI ^ d4j& ^jj ; ( ) 

; 4jj VI lj! jbxlS ^aIxJI ^Lua ; 

I K 1 kg Sjlja. *-£UI SjljaJl 4A4S ( ) 

I K Sjlja. 4 ajJ 2±J 4^J5Ul SjljaJl 4^ ( ) 

4ajJ 1kg Jjjaai 4_4j!)Ul SjljaJl 4 j^ ( ) 

cAy* 4 Oj j 1kg Jyjaai 4_4j!)Ul SjljaJl ( ) 

- loatjfl Sft Qjj c>> 4 ^j^ d rtl t 4 jIa Vt jUa| : 


































(J/°K J/kg J/kg.°K )jk SjljaJI o-ba S^j ( ) 
(J/°K J/kg J/kg.°K)^ LH bflS^ J ( ) 

(J / K J/kg J/kg.°K ) ^ ^uJI o-bfl S^j ( ) 

/ JaSfl f L» / LSa dlj ^ 0 c - 40 °c ( ) 

( / 

/LSajliu /LSa^Al^l^^^jjlOO^ 0 °c () 

( 

( jIajj *L» / JaSa jLkj / laSfl f L» ) dli ^ Jajj 100 C ( ) 

( jlLij * L» / laSa jli .j / Jaaa f L» ) Jlli ^ ±a.jj 100 C ( ) 

f La]) AH£ <j-a jj£) AP j-uaj Aj- 1 ^ A»k°i AJo£ ( ) 

Ajj) j^]) CjIjJlII] Aj^J) ljIIjISJ) f Lu^! 4 -ajUla ( ) 
AjjjIS) lLs^IpLLaJ)j CjIjLluJ) Jjjjj f La]) ^J-kluuj ( ) 

f LLuij LlLua jl^a]) ^a AjjjaJ) JjLLLa]) J ( ) 

SjLaI] Sjj-a-a Aj^Ia Ajj)j^]) AjluJ) jjljuV ( ) 

^ <> jIjj SJjjaj jaaiu ( ) 

JjxJ) ( ) 

CjU^LI]) ^ £jJji]) ( ) 

( ) ( ) 
( ) _ ( ) 
334 KJ /kg ®jtjaJt O' {J*-* ^ : 

? V diHui(jC- ^i£j 

SjljaJI Q = m . c . AT ( ) 
AjjljaJI A**J1 q = c . m ( ) 
m 2 xc 2 x (T 2 _Ti) = m 3 xc 3 x (T 3 _T 2 ) ( ) 

mi x Ci x (T 2 _Ti ) + m 2 x c 2 x (T 2 _ Ti) = m 3 x c 3 x (T 3 _ T 2 ) ( ) 
SjljaJl L F .m + m . c 2 • T 2 = m x . Ci .(Ti _ T 2 ) + m 2 . c 2 . (Ti _T 2 ) ( ) 

L v .m+ m.c 2 .(100_T 2 ) = mi.Ci.(T 2 _Ti) + m 2 . c 2 . (T 2 _Tj) ( ) 
T v = -2- T c + 32 ( ) T k = T c + 273 ( ) 
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y 4 Vi 3 / 4 3 2 


a y 8 £ 


p y 3 2 / 3 y 8 3 / 8 

5 /s 7s A 








; Ajj VI lj!jLxIS frua j 



windos server 2003 sp2 

? ji-a LjLum SjxJ ^aIajVI oj^j JIa 

9 Ljluw j jg Vi a £jL J-aU. jjSj 

? LjLum ^^uAjaJI <-jj^aJl J^al^ (jj£j ^La 

15 km /h jjaJtj ^ 40 *^ j 12 km /h a ^>4 ®l.*xil ^ >u Ajjiui 

♦* 

50 km /h 40 *^ C^* 4^ '-<4“ 80 km /h a ^>4 JLuiJI jaJ (jikL AjjLsj a-^Ija 4*0 

AaIjaJI t_i£lj Igla^L La£ Ajj&Ua31 Af j^u 

: , y = (10 + 0.2)cm , x = (5 + 0.1) cm 

2x+y () x+y () 


xy 0 


xy() 


( = 45) W4? AB = 8N, AD = 6N ^4*VO ^-Ull 4 ^' tM* 4 

A^I^VI Ac-jl-il sUjtjbjfr! Ufljiil ALa^ Jlfi. ^ ^1 Luuij Ufljfl Lu-a. JIaj : 

. ja 




AjS^I AILulaJ J^j J-u^j 4Jli 60 dl^j) ^ Yj 4 ^j-uoj uaJ£ 1I& ; ^jjj 

R 

Ajj) jj APj-uJ) <jjiL a£j 3 1 nte jju J^j 

75() " * 90() 

30() 45() 

: ajI Uajc- 

( ) o 

() () 


^jluu A jIAa jJaS i_A 

(1:2 72:1/4:1/1:4) 


15 

j <jis l jla <jjji o*j u0j4 A ,B u ^ 1 -^ 3 CMP 

B A Afr jut AiuiiJl b 

5 















\ \a j£ (j\l X N 1 Sj5 CjjIAj 1 m (jAUjLaIa ^j£j^ AiLu^Jt CjjIS (a) 

(0.1 kg/1 kg/1.22 xlO 5 kg/2 xlO 5 kg) 

/ L &.^\\\ JSj / £jjil JSj ) t Ag $ji UA>Ljli£ CjjjLj (JJAUJA ^ j£j- 4 4iluLd 

(LfrlbujuS uibLuaj / 

4 AjjVI ^jjIj Sj^ Aju^*]) ^hVuAibj Sj-4 ^luJt IaAjjLui j 

0 
( ) 
() 

{jjltt'vtl ^ AjjLuild £uaj Al Ua (A) 

( 0.8 J/4 J/ 8 J / 16 J) 4*^ C^U2a2 (J) 43£j* AiUa ^ 4 J 4$Ua ^ 

4iUa / 4lydt / 4_iuajV) AujJl^J) Sj5 ) £tijjt Ale* ji^ ^jLuij AjjVI CjLla£J) LlujIj lja£ 

(" /' 

AxJaj AiUa <jj£j (j^ajSfl ^liui Jjjfl 5 Ill 2kg ^ 

( 2.5 J/9.8 J/ 10 J/98 J) 

0 0 0 




^12 V L-uiij uflAS AjjUj JUtfi ALaJ 

b 

( ) 

A A j<J^t <j A ( ) 


A A j)^ AjjLuiAa Jj£ LaAj^ AjP jll\ SjtjaJtj 4 ajA ptijjt 4£iU13 ^jLj ^-ujj c-Luij) 

: jA Sj(jaJ) Aj^£ (jAS 


A c J 

J, c * 

L C A 

iT 

/ 

AT 

iT 

|A- ■— w- 

► 

-2k- — ^ 


AT 


□ 


□ 


□ 
























uLuu&l tilljj IAJjjjj JLlc (jIaHj j AIojj <j! uijjX-bl qa 

JJU^t '** w j ft JC>Lm2 (JjUjjaJ! A£j^ 4iUa qa Jjjj AiOal] 

2^u«j Sjsii ji^ £_lijjVlj (j^ 

jljaJl 4 a jJ jJuil 4_iwjdI^Jl l&Jbul ^ic- JAa^il jl^La uiSjlaj 

jajV 4JalaJb lAjlj^l 4Jjl_i_aj Sj£i| qa^uHjj 4JLIaJ|j Sj£J| Jl^A ^I-IaIuAj 

jUJj cij AT 4 a jJ iJl* L 0 4ijla Lfj- 3 *-* &** l£jL :_: 

AL = a . L 0 . AT : Oj%j AL jl<^ 4Jjla 

AT x(L 0 ) x (a) = J^l J SjbjlljbL. 

AL : ( a )^j^' J*l** c«*% 


a = 


L 0 . AT 


JjIaS! f-in.ii^g' ' t , ‘ ***'j j JjJaJl dJbjil \a Ljjia LmiUj JAa^l J^bua 1 ^ 

1 C 4a j4 &J S.iAj ^ jl-ila : 

C~ 1 (J& J SjljaJl 4ajJ lj jSkA ^ \xa (jJJ* S.iAj 

. <_$4a) (j-a utuiA (j£-aj 

L = Lq + AL 
L = L 0 ( 1 + a . AT) 

40°c 4 a jJ & Lg-Sjk ^ 0 °c 30 m 4 jJj4a o^ 3 ^ ( ) 


L = ? 

a =0.000011 


0.000011 c" 1 ^ ^jhl] 
L 0 = 30 m (_)_ 

AL = a . L 0 . AT 

AL = 0.000011 x 30 x 40 = 0.0132 m 
L = Lq + AL 

L = 30 + 0.0132 = 30.0132 m 


J-lalll J^laua ‘ b-bajC-J Liljia Aajj IgJli Jjialwua 4_uA Aajjjua A (jjAuu Aj& 

AA= P.Aq.AT : 

x(A 0 ) JjlaiuLAJl 4 aLu ta X (P) = -Jt ^ SjbjJljliia 

AT 

JAall) i^a\jla lm *ajj Liaaa JAojj 4Jli ^jjjua (—ifcLa ll£- ; 

AV = y . V 0 . AT : 

x(V 0 ) x(y) = -St^Sjbj 

AT 

( = ) y =3 a • 

JAaHl) SjAlia ^>»a &4tVi.uiVI 

JflSfl (j^*-ai! 4 jaU (JjJJjla]) ^ h i tul) a ^uJxa (jfr Sjbc> ; ibULui( ) 

JL flS?l La^juiaji Jbjju ojljail dJjC-alc.j ^j|jail JXaSil J^laua ^ 





















SjljaJl jJ Ajjj££]| j ^a2 ljUujijajj]) 

Jfruufl £Pxa1| AIajI ^ Jjj *alll ,jV (J]c-|4_aj2 (—a (jIaLja! ^JjlaI) fUasJl ( ) 

£&ijj L»jjc> jjUaVI ^ AIaxI) JIaJ) <j£aj oJjjjj JU&2 SjL&il A '^e. jUal CuluH (jSaj ( ) 

SjUUI A '^e. ^ Cjjjjj JJajj SjljaJl 

c- SU Aljla o®' 36 °c ijl^j AljJa ^ SjLjil j)jL» U 50 m 4-1 jk ^L-ja. ( ) 


al 36 = ? 


10 x 10 6 C" 1 ^jJaII JAajJI JaIxa Late- 16°C 

ALi 6 = ? L 0 = 50 m ( ) 


a = 10 x 10 6 c -1 
AL = a . L 0 . AT 

AL = 10 x 10 “ 6 x 50 x (36 -16) 

AL =10 x 10” 6 x 50 x 20 =0.01 m 



li&uJt <jUba2 f jjAua Cj^j jfl JXoaII jlj-ual <j»a 

f Lj$£]| Aj.lj.laJ I 

jjjjiaJI ^ 4_uJx^i) jilj Aj.ij.iaJl (ilLuJI (jbjJaS qjj CjliluiA JIjjj ( ) 

dJjjjlb -jm Sjt^aJb JXojj ^pla-all <jV ((Jlfr)^jlAllj 
jiaAiSV ^Sa. (JIc-)SJjJAa jjP £j£j Ajjjf^t ila£> ( ) 


j iaij]| j Jaj]| A bt-v jxoj JaIxa LjLula -Ij-laJl JAaj Jabua (jjSj <jl ( ) 


b)b«VI JAa5 (JaIjla LjLula ^jLauiVI JAaj (JaIjla £)^lb ( ) 

bjlSja-Jl Jak <y* Jflj ( _ ? la.b JzL ^jaIaj&I (> SjLujJI CAS £ ( ) 

jjus jjUA^ibu <_$ jijaJi j.iaji j^buj <jV (Jic')jj^ii <j«a ap^i^a]) 

; Ajj Vi CjljLai] : 

SjIaII UjbjjaJ ASjaJlj ^uJajil ^j£lL ( ) 

ji 4Jja^« Jli 4-ubJjfi AjaS ( ) 
JjUi! {*uy\\ £aL uA\ ^1\ <> tuLftla ljIuJj ^1 ASUaJI ( ) 
S jljaJ! AajJ UfS UbJjfl ( ) 

I K 1 kg Sjlj* ^ SjljaJl AxoS ( ) 

I K AiS ^-oaJl Sjlja. 4 jJ gijl SjljaJ! ( ) 

SjljaJl AajJ OJ j lkgjjj^ AaJ!jUI SjljaJl Aaa£ ( ) 

Ajjlc- SJU IkgJjjaa] SjljaJl <xaS ( ) 

l°c ( ) 

- ichIjS S?l (>» AjIa VI jl : 

(212° F /373 K / 0° C ) ^ ?l*l\ ±**1 a+ja ( ) 


(32° F /373° K / 0° C ) ^ fU» ^ ( ) 

(373° K /310 K / 273° K) 14 ^ 37° C O^V» S J»J^ ( ) 

JJ*JJ JjUJI JjaP Jjia JJ*J JUU*J (Ajjj^I 4-aj11a]|/ / ) ( ) 

AajJ jj*jj JlxS! kxCa jj*j ^ Jajxj (Ajjj^I 4-ajII^I/ / ) ( ) 



















4a jj jj*jj 4^»jtiall jj*j IojxI (4jjj^i]| 4^»jliall/ / ) ( ) 


(J / K J/kg J/kg.°K ) ^ 4^^» ( ) 

(J/ K J/kg J/kg.°K)^ u -baS^ J ( ) 

(J / K J/kg J/kg.°K ) ^ huA o-bS S^j ( ) 


(°C °c-’ °c- 2 )y» 

jaLfl ( 

) 

( Vi a / a/3 a) cs 

( 

) 

/ Ms jjl ) 4iAjall (ill ^ 4 a jj 0 c -40 C 

( 

) 

( 0 / 

/ / 


( II) A1±ja1\ tills ^ 0 c 

( 

) 

/ f la ) AKjail (ill ^ Jaijj 100 C 0 C 

( 

) 

( 

/ 


/ ) 41^1 (ill ^ 100 c 

( 

) 

/ Lia jlia / ISfl f la ) 4i^jall (ill ^ 100°C 

( 

/ 

( 

( 

) 


(Q / AL / AL )4SM<> JAall Jal*a ( ) 

m L 0 L 0 • AT 

( Q_/ AL / _AL_) 4i^l <> 41*1111 ojljaJ! uLa ( ) 

in Lq L 0 • AT 

/ / JjUl SjbJl!) £a Ljjl IauiUj J-lalll Jalxa <—mA1 j ( j 

( 

/ ) £a 4 lU ‘^ c ' 4^ (j ^ijUl J-lalll Jalxa ‘ -u 41L ( j 

( /" 

• _ 

CjUjJa1| 4£ja 4iUa ^LLa ( j 

p.Lall 4jj£ (jjiij (jA A&jauj JjJa 4x 13 4l£ £^uu ( j 
4 jj!jaSI uj!jjxjII 4jaS| (Jjt ^LuaI 4_aijlLa ( j 
4 jJ^H Cj^C’lLallj CjjjLuall Jjjjj fLai! ♦ “j ( j 

fULuij t jIajII £)a Jjlaliall JIJjC'I ( j 

Silal S jj-aa 4 j^Ia 4juall jjuxj ( ) 

djj ^ IfrAua j ( J^L VI Jja£ 1| <> Cjljlafl ja! lie- SJjjjj j*ai ( ) 

SAjI jil SjIjaSI (> o^oi» <jj*^ ( ) 

(Ha^uI) JaC- ^ (jjjjill JjLui JJaiu ( ) 
4 aj 2 uiLuaj (jlaljl ^jj*-all fUaxll £^->u ( ) 

J jlAlljJ>aaJ! ^ 4^*-^' ti£l*^jllj 4^4 a 1| (jUlaS OH ^ ( ) 

SjjAuua jjC <jj£j 4 aj 4^^ dJUcSfl (i£bl£ ( ) 

<ja 4&j u^all CjlSjAalljIafl ,ja Jil ^iAbjla&j ^,jalaiji^l <ja SjLuall UjlSjAa ^IaS ( j 

Aj.1a11 

«♦ 



334 KJ /kg JJbJISjljaJI ol ^ U : 

? AjLaI^IuiIj ? <—uSjj (jfr ^xl£j 

AjjljaJl AxuJl q = c . m ( ) SjljaJl 4 ju & Q = m . c . AT ( ) 

m 2 X c 2 X (T 2 _Ti ) = m 3 X c 3 X (T 3 _T 2 ) ( ) 

mi x ci x (T 2 -Ti ) + m 2 x c 2 x (T 2 _ T x ) = m 3 x c 3 x (T 3 _ T 2 ) ( ) 

■ 1"“^ L F .m + m . c 2 • T 2 = mi. Ci .(Ti - T 2 ) + m 2 . c 2 . (Ti -T 2 ) ( ) 

SjljaJI L v .m + m . c 2 .(100-T 2 ) = mj. d .(T 2 -Ti) + m 2 . c 2 . (T 2 -Ti) ( ) 

T v = -2-T c + 32 ( ) T k = T c + 273 ( ) 

J SjLJII jlJi. AL = a . L 0 . AT ( ) 
jjkJI J S-iLjll jlji. AA = p . A 0 . AT ( ) 

^ J S-iUjll jUL. AV = y . V#. AT ( ) 


djill ; 


jjiiij jJj L*i.*j -.. ■ - * ■_ j -i2j S . (-■ J L*-—- 


. q ,,jUi *,; 4_aUJl ,^-vU 

j ^Laui <—Ja2 <jjulaU xa ( ) 

A^uJaU xaI! LjUaflVljjfillS ^UuuIaULJl uiUaSty ( ) 

( " " * ) 



.w'Jl^u uJcpuJI u LdjVi:(t) 











£jLka Jj±a. lJS 
* 



(JLuIIj CiLj£J|j Jl a A j‘ ■jkl *• aIjaJI uA^ J& djjfl ^j..jUl *• Att ^ ^ 

SAuJl J (j Jal ii aII (j jLujjj ( ) 

ci^alLxll Ajc> ^Jxjj Jai LajjJj (j^Liu j jjc, j..jUl U aU SaJu jIjJj ( ) 

- -*•• ( ) 

L-Jalll <j£> JIa^I i_Ja&il Jj£ (jS-aj^ JUILj Ajiia ^uuiaULa L-JaS AajjV ( ) 

; CjbdjkUxAlt pijjj 

Lm •■* Ajjjla sAa] 4_luuLUxa]Ij lailxj CjluuIaUxa ^A j • 4_aj|j LjLuuiaUxA ( j 

<-Ajj Aj^oLUxaSI »jjVI J ^jIaII (jJaUxAll ^AaIujj 
^uuLLjL) JIaaI (J^jxjj <-_iiljfl J ‘ -u^j AjAaJI jff • A_aj|A ujLuuLUxa Ja£ AiLjla 

/ uuJaUxA a A&aj Au Luillil ** 

♦♦ 

jLu A j AJIa J Aj^jJsUxaIIj lailxj CjLuliLUxa ; A_jjj^£ ljLuuLUxa ( j 
Jjj^ <-%* J LfiJi* J 1 ^ j'>*W : UjLuuIaULa Ja£ A3jjL 

c jl U *tl AiAaJl qa c_iIAj 

^j,.jUl <• aU J l_a£ jbSil i>Aui J As. ..jUl *• A tl $Aui J 

jUl) jiaLi A^xa a£L 
cHjaJl (jiJi* u> n^ l ito\ l f A\u . ij j 
- "jkl U a J|_a_a aIjj <ji (jLaj J^j^l AJliti A)jaII j AJLilill <A£L^jaJ| (JjuIbUxa ( j 

Aja.jU Sac-La*] 4aUJ) £jA I 4 J ^j^l jIjjII jjj-« Ajc- 

^ .. u ja UxA il ^jjj) SJ 4 A _ _ ■^.. u la Ut . o 

j dj&ii 1 ^ 4_Ja£ (j jfl ^<ulal*• a O^jSfl jjjju ; 4_iuajVI *u!aU a]| 

L-Jaiit (jl2 lj^ tSjkj q "j^ 1 *« * ^jjlu I^Jj oj£l\ 1 i^<aj ^ Aj]s2 

ulaillj o^jS?! (J^jLUxaJ JLawJI ^ 2 u 4^jj ^j..jU 1 *• ->U 

(jiajSf! (jaulaUaLai <-Jajjt ^jj <_ijaj 4 _xjj q ^Jal jxa I] 

jUJI j! f CjUUjVI jjL-a <jmj : _ 

4-u<uLlI* aII dljfl jIj) j^Jajj (jd^JaUx^IL A AUxIaSI - *• *M Jla-alt 

^ b!i^J J-ajj Sja. 1 ^aSI jjjlall ® J ^ 3 CjbjuIaU*-a Aj^kil CjUdulj^ll 

lA jLuta AIjXaI (jiajbU ^uuLUxaI! JIa-aIL (JjiLuaVI (j-a l^ aj 

SjIjj ^IAxIuiL ^ubJaULftil JIaa ]1 (jLaj 

• ..jUl *• aH JIa-aI) Jajla^ 

tJaii) ^c, <_Ja&j) ^ Ljkx ( ) 

*U\ a-'-'V „jUl U Lijiax ( ) 

JUa]! Sa^. I4J JlJjj Jl JalUll J ^ulaUxAll Jl^ll Ljkx JlJji ( ) 

(j Jal jx A j AJx^ai) ^iaa. J ^ Jal *• a] I Jl^i) ^jj ( ) 



,^1 jUIi^ULji j^l : 


„jUl *« a Jl^a AaC- ASjjj (illui J jLu JJJ* AjC Ajj Alutjjj ^Uj) uiwu£l 

: j 1 ^ ^ «j i 4 j>h 

^ jL» Jjj Jfr IjA^ LfiJi* ‘iliu* J>»i ( ) 

^jl*il JjJI Jp SaIjj jjjI ( ) 
1a jljA 3 JVTu jjIjJ Jc, AjAaJl SaIjj ljjjj lixVj J ifiJi* J-£ JJ*\ ( ) 

(ilLJl j)J^J aIaJjJ dLJl 
































■ulaII SjLaII fjt "jkl <• Jbudl Ja jisLA AA& ; Ailu£ 

/ jjk ^uuJal jx *1\ (jtaJll AiliiS (jjibij oA^j 


B = 


n.I 


&U11 (jA ^uuIaULftil (jbjill AiliiS (jjjujj 
(I j lauijll Ajjtiil! JaU- 4 n ^ 


2 d 

jj^S?b jUi i 

n = 4 xlO 7 wb /A.m * lj$U A juijh l wal l AjaUHI JaI*u»j 

; (jj£j (j *ajill Ailu£ AJjIjla ^ Ajjliill JaIxa <jC- (jbjjjullj 


B = 


xlO -7 xl 


B = 


2 xlO -7 x I 


2d d 

A£Lub4ll ^4 f J< tlfe L-Lull jjjj jLuli dAul Ljjla LulUj ^uuLUxaI! AiljS (—Lull **»*» 

; ^jVu > ! 4 (illui ^ ^jfr&ll jb^ll jj>> pS £juiUl) /f uulaU*-All JIaaII abul qjjxj 

^ J 1 ^ 1 JJ>» 6^ cr^ 1 t y«jh l wal l JUaII ftUj! 0% 

Au* aJaI *• * Alua jj ^Ia^IuiL jj jjjaS f ^^Iaa!) AaII SAC-lS ^IAaJLuAj 
lilluJI Js, ^aA\ <ilAj ^jL-a! cil ; j^Sf ,jlul) 4*1) SA&lfl 
^uuiaULJl JUaI! 6bJV £-Mfl JL jLnll obuV 

j'' a S^ * x A' o 12 ‘ "jk* 1 ''« *tt A£lj£ umaI 5 A AjJui jLjj Aj jaj *j a ** ,j " A (illui ; ^ | 

10 Cm 

I = 5A B = ? :_ 

d = 10 Cm = 0.1 m B = ? 

2 xlO -7 x I 2 xlO “ 7 x 5 



B = 


d B = 0.1 

(illui ^ jbj j»a .i IaA 1& • ..jUl *« /.t) 3jjl) j ^yuijlsl *• *l> ^j>sjat| Ailu£ AifcUll 

Laija& (ill al) (ilj^j A j' nuJal *• a SjL Jjbj A_ll2 ^ "jbl j aU Jl -v aU dl^jl ( jlc- ^ j^ajA 

jLuii jb-aii (3^ 

^^uuil JJI S-^li Aj^nblitAl) SjAil dbbl JjAao] 

^1 AjLauJI jauu <2u2kJ ftXalxla ^IoujjJIj AjLaJIj ; jaua]| JaII 

Sjiil dbuS? 1jjA« f^V' OjM 

A-LuuialjXAlj dl^JV JJ-uU A \1 J.i a\) 

JIa-aII dlbuV JjJu 
jLni! dUuV jj-uu 

^ jAJoail ^1 aI£ s^ii 

* Lj Aj jaj (i Sjjja]| ^j'Ajjal »• *M Sja]| t gjb Ja) jxil <—iLu< 

(ill* Jjla Ljjla Ludu Sjill (—luA Hj :(B) uJal lx All (jbiili Ailu£ ( j 

(I,L ) F a B 

(illuil) Jjlfl £A LjjL LuAD Sjill (-LU.UD :(I)jL^! Si^ ( ) 

(L,B ) F al 

(illutll Jjla ^a Liijla LuiUj djill ' ■■ 1 ***** :(L) ( ) 

(I,B ) F aL 


= lO" 3 Tesla 























E sin 0 



jb Ajja i 1 m <Ujla diw ^k jjjj ^Sil a jail ^ 4 < njh l it oi l gbjiil AaliiS 

^uuJal *• ail Jbbl abj) ( jls- Lj j^jC- p jjJajj) \ A AjAw 

1 Ill Aijla (iliuj ^k IN blba a jii aIjj ..jUl •« aU 4itj£ •_ 

> nh l it a\ \ Jbbl abj) ^k Ljj^C- £j*bjj» 1 A 42-^ <jJjf£ jb 
l AjjIJ j b Aj j*aj i i ^yk ajjjb) ^y -j^ ULall $ _ 

F = B. I. L. Sin 

A^uulaUxjij ajiil ^Jx *“ tft (jLJIjl A ^yjulat *» ail Jbblj liliuJj <jj£j ji<^ = 

30 ^jj'J 5A 42-^ jb ^ 20 Cm 4-Sjk db ; ( )_ 

0.1 Tesla (j* ** (jkiil) A£Ij£ bb |j| Aak Am h ; U 1 *• *tl SjjaJj ui^aI ^yjuial lx 

L = 20 Cm = 0.2 m I = 5A :_ 

= 30 F = ? B = 0.1 Tesla 

F = B. I. L. Sin 
F = 0.1 x 5 x 0.2 x Sin 30 
F = 0.1 x 5 x 0.2 x Sin 30 = 0.05 N 

: jb^ i A * u :h \ « a l l jfol ^%ia2 6* 

A nt a ilui Ak jbil Jjk j ^j£ 2 jbil <blx2al3 ( ) 
(jAikuu ^ A aA*m uj»1) ^uuiaULail 0 j$a| ( ) 

** uSWjVi ( ) 

^jljbt ^ Ljljbbl Jjij ^ AjjiH (bbuLUxbl «■ N-y- tJ „-' ^ j 
; 4b V' bljbxli ^j^iai : 

l-iJL^jj Aiiakail Am jkl *• a!\ (-jUaflSfljjflUjJ A^jlbb! Am jkl ** a!\ cjUasSH ( ) 
jbjil ^ jl flja«bl ^ CiUbjVI Aijsua ^ ASjaJl ja jjba ^ulaULa ( ) 

y ..jUl *• *tl o|jS jIj) L^jfl j q ..jUl <• j AJoj^ A Hal a!\ ( ) 

J& Ljj^c, JA 1 A ^aA jbj Ajjaj 1 m JJJJ aJ^ii ( ) 

*a\\ JU! abut 

1 m ^Ujia <iliuj ^k IN b!jk» Sjfl aJjj ^lil ^yubJaULoil AililS ( ) 

I it i r j ^ \ * \\ t- i ^ f \ 

«*♦ »* ♦* ♦ ♦♦ V / 

U* j$£ jLj Aj^j Aib Am uAa\ a aIL Is&jaj ujLuuLU ( ) 
(JjbLuL«il a ^,jj Lj j \a£- SjUil ^ -jkl U aU Jl -v aU jajib JJC-( j 
LjjaC- ^j*bjA 1 A 4j^ ifiJi* J-i J 1 rn ^jia (ill*- ^ jjjj ^1 Sjiil* 

„jUl U aU Jb^t abj) 

: _ I (Jjj O-a Ajb Vi jlbl j 

(JjoiU f /jjj - !ibj Lr uuiaUa-4il o^akil A2^ a-^J ( ) 

Aa^jII ub (jk ( Alilii) C£Le j^il _ ^Jj^iil _ ^l^i)) jj..jUi •* -.U ^ ) 

tksijfSij chj^' (Aiiiiii cj^jLaj^i! _ ^j^ii _ ^i^ii) j^iii \*a\ \ ^j ( ) 

CHUjS?!j 

a jjjUail jUaii! ^ ( Alilai! m%m jjJ) _ ^Jjf^l - ^Ul) *a\\ ^bb ( ) 

' ^Ubii jjjjji! 

jl AjAaJt a J|jj — Abajji! — Jj^ a JIjj) ^IblutL ^yuulal jx a]) Jbail J)La j ^ ) 

( ^ 

Jb-a Ak Aijjj (iib ^ ^yJjfS jb JJJJ o' ((Jjjjj - Jk-jj! _ Jjk) pilxil lAjAA] ( ) 
















_ jjjLaSf ^jMuii jjii^ »^ 1 ’" ■■*’ A-iuuLu^ii Sjiii oi^ji s j ( ) 

' \ 

) * ■■* ■■ * (illui ^ jLu]| jjj* (jP ^uuIaUx^ij J 1 ^ a!\ ol^jj JjJUa3 ( ) 

(ji«u ^4^ - _ jWtf s jc-ii 

? ^j|j {J -jk! •* A J^C, <-*t*< aj uflLlS 

? (j "j^ 1 '• A Ja& a j uL£ 

? ^utJaULdl JUaI! Ljla^ <j^l^La 
? Xj ** 4-alxit oajUalil ^ALa 
? J* *i ^ Sj&l ^L» 

? J^' ^ 

F = B. I. L. 

F = B. I. L. Sin 

B 


2 xl0“ 7 xI 
d 



